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BIOLOGICAL RESEARCH AFTER A CENTURY 
OF DENTISTRY’ 


By Dr. THEODOR ROSEBURY | 
DEPARTMENT OF BACTERIOLOGY, COLLEGE OF PHYSICIANS AND SURGEONS AND SCHOOL OF DENTAL AND ORAL SURGERY, 


COLUMBIA 


Puysicians who do not practice medicine, but devote 
all their working time to research and teaching in a 
field of medical science, are numerous enough nowadays 
to be taken for granted. Dentists in parallel cireum- 
stances, however, are still extraordinary. Research on 
problems of disease of the mouth and teeth is still a 
neglected field; and in view of the prevalence of such 
disease and its great economic importance our igno- 
rance of it is even more extraordinary. This year 
marks the centennial of the establishment of the first 
dental school and the first dental journal, which sig- 
nalized the emergence of dentistry as a profession. 
After one hundred years the dental profession points 


_1 Prepared by invitation of the American Dental Asso- 
sent ’s Committee for the Dental Centenary Celebration, 
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with justified pride to its many noteworthy contribu- 
tions to human welfare and comfort, but these achieve- 


ments do not include very much positive advancement. 


in knowledge of the diseases which determine dentis- 
try’s existence. Physicians and dentists generally 
appreciate this fact, and many feel capable of offering 
an explanation of it, often to the discredit of den- 
tistry. Since I am one of the rare birds alluded 
to—a dentist who devotes all his time to research and 
teaching—my opinion on this subject may be of inter- 
est. For 12 years, working in the environment of a 
large medical school which is an active center of medi- 
eal research, I have given all my research time to 
problems of dental disease. During much of this 
period I have taught one of the basic sciences and its 
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dental applications to the students of the associated 
dental school and aided in the teaching of medical and 
graduate students. From the beginning I have been 
keenly interested in the comparisons which these cir- 
cumstances have continually presented to me, of the 
medical with the dental—students, faculties, research 
workers, facilities, and what may be called the respec- 
tive intellectual and scientific climates. These com- 
parisons form the basis of what follows. 

At the outset, curiously, it seems necessary to argue 
that the problems of dental research are important. 
The importance of research is estimated variously in 
various circumstances. Most research workers, as I 
know them, are guided in their choice of problems 
(when they are free to choose) primarily by the sort 
of feeling that prompts them to read the detective 
stories of a particular author, or to seek the image of 
a particular movie queen: it is a matter of what they 
like, or of what others like. Of course their choice 
is influenced by their knowledge and skill, and by the 
assistance and physical equipment at their command. 
It is likely to be modified by the funds available, 
whether because some problems are inherently more 
or less expensive or because money on hand is ear- 
marked for some special purpose. Sometimes a prob- 
lem is chosen directly because of its public importance 
or because it deals with or is likely to illuminate a 
broad and fundamental principle; and sometimes one 
is chosen because it seems certain to yield a publica- 
tion with little effort and in a short time. But pri- 
marily the problem is selected because it quickens the 
research worker’s curiosity and interest; he likes it, 
and this is as it should be. Now it happens that I 
like dental problems. If others fail to admire my 
taste, I can sometimes return the compliment. 

The importance of research problems is probably 
more objectively evaluated by those outside research 
or at all events from their collective point of view. 
Here problems become important in proportion as 
they deal with fundamental principles or directly or 
indirectly influence human welfare. Dental problems 
have not seemed important with respect to fundamen- 
tals. The problem of dental caries, for example, is in 
several respects unique. Knowledge of other diseases 
has been of little aid in solving it, and its own solution 
is unlikely to throw much light on disease elsewhere. 
But if this is true of dental caries, it is less true of other 
dental problems. For example, the work of Schour 
and his collaborators on the growth and development 
of the teeth is not only rapidly increasing knowledge 
of that limited field, but is likewise aiding in the devel- 
opment of methods of wide applicability and in the 
forraulation of laws governing the whole process of 
growth and development. Again, exploration of the 
bacterial flora of the mouth, on which, despite sporadic 
researches over many years, only a bare beginning 
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has as yet been made, will not only clarify many 
questions of disease of the mouth, but seems likely 
also to help explain the origin and character of certain 
extra-oral diseases (such as the “fuso-spirocheta]” 
group). What may be more fundamental, the collat- 
eral study of mouth infection of low virulence may 
also be expected to provide a fruitful approach to the 
whole question of natural resistance. 

As for their influence on human welfare in general, 


there can be little valid question of the importance of 


dental problems. Poliomyelitis is more dramatic than 
pyorrhea; one seems terrible, the other commonplace. 
Yet I think a man from Mars, apprised of all the 
facts of distribution, of mass damage and of ultimate 
effects, would have no hesitation in choosing pyorrhea 
as the more important. And dental caries, by the 
same standard, is more important than pyorrhea. In 
recent years there has indeed been an awakening 
appreciation of dental problems in medical circles. 
Perhaps recent dental research is having a stimulating 
effect, and possibly also the realization is growing 
that dental problems ean be as “likable” as any others. 
Nevertheless, the public importance of problems of 
dental disease has been very inadequately appreciated; 
and as one consequene only a disproportionately small 
share of the funds allocated to research on disease in 
general has gone to support dental problems. 

Although I admit that dental research is still a 
neglected field, it is not as though it were completely 
unexplored. Even in the 1880’s, when medical re- 
search received the impetus that eventuated in its mod- 
ern phase, W. D. Miller and G. V. Black, both dental 
practitioners, published researches on fundamental 
dental problems whose influence is as strongly felt 
to-day as that of many medical classics of the same 
period. And since that time there have always been 
a few workers, here and abroad, some of whose contri- 
butions have solid and durable value. It may be sig- 
nificant that some of the best among them, as witness 
I. J. Kligler and A. T. Henrici, went on to greener 
pastures, presumably because the opportunities in the 
field of dental research in their time were not attrac- 
tive enough to hold them. 

That was about twenty-five years ago, and it may 
be said that the first three quarters of the period now 
being celebrated by dentistry saw individual dental 
researches of merit, but no organized or wide-spread 
research activity. Since that time there has been an 
appreciable expansion, due in part to improving pre- 
dental education, in part to the frank statement of 
deficiency embodied in the Carnegie Foundation’s Bul- 
letin No. 19, prepared by W. J. Gies and published in 
1926, and no doubt in part to accumulating awareness 
within dental educational circles themselves that sound 


scholarship, in dentistry as elsewhere, can not exist 


without the spirit of research. To Gies, in addition, 
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goes the credit for establishing the Journal of Dental 
Research in 1919, and the International Association 
for Dental Research in 1920. The latter, now affiliated 
with the American Association for the Advancement 
of Science, has acquired about 500 members, conducts 
regular sectional meetings in many parts of this coun- 
try and abroad and a two-day annual meeting of which 
no scientist need feel ashamed. And the Journal of 
Dental Research, now owned and controlled by the 
].A.D.R., can hold up its head in the best medical com- 
pany, and is finally approaching actual financial stabil- 
ity! 
* more recent years additional stimulation of re- 
search on dental problems has come in the form of 
grants in support of research or dental graduate 
teaching or both, from such agencies as the Rockefeller 
Foundation, the Commonwealth Fund and the Car- 
negie Corporation. The last named is currently pur- 
suing the far-sighted policy, of establishing dental 
graduate fellowships leading to research and teaching 
positions on dental faculties, which is certain to have 
salutary effects. To-day most large dental schools and 
some small ones have a research program of some 
kind; the Public Health Service is sponsoring funda- 
mental research on dental problems; and the fellow- 
ships for graduate training of dentists now being 
offered at several centers—thanks largely to the Car- 
negie Corporation—are coming to be eagerly sought 
after. 

Things are looking up. Yet the field is still not 
what it should be. It remains true that in most dental 
schools research, however much the word may some- 
times be glorified, proceeds under severe handicaps or 
not at all. Opportunities for recent dental graduates 
leading toward careers in research and teaching in 
dental schools have only begun to appear, and there is 
still no satisfactory basis upon which young men of 
promise and outstanding ability might be encouraged 
to prepare themselves for a life work independent of 
dental practice. It is still true that there is not 
enough incisive dental research going on to do more 
than seratch the surface of the major problems of 
dental disease. In these respects dental research dif- 
fers conspicuously from medical research, and it is 
my purpose to inquire into them more particularly. 

The major dental problems are not simple ones. 
From the little we know of dental caries and pyorrhea 
and of the various common forms of gingivitis and 
stomatitis, for example, it is clear that none is a 
simple infection, a simple dietary deficiency disease, 
the result of any simple or single cause. It is becom- 
ing plain that their effective solution will not be 
achieved without full recognition of the peculiar 
characteristies of the teeth and their surrounding 
structures, that is, without the knowledge which is part 
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of the dentist’s special training. There is plenty of 
room in the field of dental research for physicians and 
for those whose primary training is in one of the basic 
sciences; but the development of broad concepts, the 
true interpretation of groups of data, the synihesis 
of isolated researches, calls for the special knowledge 
of the dentist. Dentists, in other words, or those whose 
primary training is in dentistry, ought to lead the field 
of dental research. Their special knowledge, more- 
over, is better calculated than the lack of it to stimu- 
late a genuine interest in dental problems, to motivate 
the drive without which research never amounts to 
much. 

The dental student to-day shows abundant promise 
of aptitude and capacity for research, comparing very 
favorably with the medical student. The great major- 
ity in both groups, of course, could not and should not 
be diverted from practice. But only occasional and 
exceptional medical students go on to careers in re- 
search. Similar occasional and exceptional dental 


students appear in full measure, particularly in re- | 


sponse to the stimulus of increasing awareness of the 
problems awaiting solution in their field. Dental stu- 
dents have changed appreciably in this respect even 
in my own comparatively short period of experience 


with them. Improving pre-professional education has — 


doubtlessly contributed toward keener appreciation of 
dental problems; increasing research activity itself has 
had an autocatalytic effect: a little has induced more. 
And, of course, changing economic conditions have 
done their share. The future in practice does not 
seem quite so rosy to the student to-day as it did 
fifteen years ago. He is much more ready to accept 
unpaid or poorly paid interneships to improve his 
clinical training, or the graduate fellowships which 
are becoming available, to prepare for clinical teaching 
or research. But opportunities for such graduate 
training are still far too limited; and more distant 
prospects—opportunities on dental faculties, for life- 
time careers in research and teaching positions—are 
still so meager that most of the qualified students 
prefer the lesser insecurity of practice. The seeds of 
a healthy dental research plant, in short, are ready to 
germinate; but the soil is not yet ready to receive 
them. 

The soil is the dental school, and its infertility is its 
own retarded scientific development. I think this fact 
will not be seriously disputed; but I also think that 
the blame for it does not rest solely on the dental 
schools themselves. Medical schools must shoulder a 
full measure of it. Two interrelated circumstances 
seem to me to be responsible for the slow scientific 
development of dental schools. The first is that in- 
struction of dental students in the basic science sub- 
jects is given, as a rule, by associated medical schools, 
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which often overlook the dental ‘applications of these 


subjects; the second is that clinicians, by and large, 
are not research-minded. 

We should expect research activity to be stimulated 
by example in dental schools that are closely asso- 
ciated with medical schools in which research is active. 
Yet most of the research in such medical schools is 
done in the basie science departments; these depart- 
ments include among their functions the instruction 
of dental students; yet they usually overlook dentistry 
in their research programs. There are, of course, sub- 
sidiary circumstances which underlie this one. Lack 
of adequate understanding of research or of interest 
in it on the part of dental faculties may be one of 
them, and if so, is linked to the second major cirecum- 
stance to be considered later. More pertinent seems 
the fact that instruction of dental students in the basic 
sciences does not usually have, and is not expected to 
have, a dental orientation. Commonly the course for 
dental students is an abridgment of that for medical 
students. The instructor in charge, as a result of his 
own training or by example from his department at 
large, has a medical orientation, and sees no need or 
perhaps no opportunity to adapt his course to the 
special requirements of dental students. This is likely 
to be exactly what the dental faculty itself requests or 
at least sanctions. I need not raise the question 
whether this practice is good or bad in its general 
effects, but that it militates against a healthy develop- 
ment of dental research can hardly be questioned. 
Research and teaching are both at their best when each 
interacts with and stimulates the other. The conscien- 
tious teacher utilizes past and current research to 
breathe life into his courses, and in so doing attains 
the most favorable position to discover the gaps and 
uncertainties in his subject that call for investigation. 
The teacher of a basic science subject who ignores its 
ramifications into the dentist’s special field is unlikely 
to become aware of the problems that exist there, still 
less to be stimulated to explore them. 

It is not my intention to argue that, for any reason, 
instruction of dental students in the basic sciences 
should be completely separated from that of medical 
students, or even that the dental courses should be 
altered in any radical way. It seems to me self-evident 
that instruction in general principles should be the 
same for both groups. But all courses include appli- 
cation of the principles, and it is here that substitu- 
tions might be made. Material of special interest to 
the physician can be displaced by subject-matter bet- 
ter suited to the needs of the dentist. In biological 
chemistry, for example, a little less time might be 
devoted to urine and milk, a little more to saliva; a 
little less to muscle and other tissues as such, a little 
more to the special problems of the composition and 
calcification of bone and teeth. The biochemist may 
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find little on these substitute topics in text-books, pre- 
cisely for the reason that they are generally given no 
more than a passing glance in the medical courses for 
which the books are written. If he takes the trouble 


to dig for it, however, he will find enough to vitalize 


his whole course for dental students. At the same time 
he may discover that there are fascinating research 
problems dealing with the mouth and teeth which lie 
wholly within his own proper field. From my own 
experience I know, moreover, that dental students, who 
may sometimes evince a certain detachment, even verg- 
ing on apathy, toward a subject whose bearing on 
their own field is imperceptible, come to life when 
they see the application plain. Not only does their 
own curiosity and interest stimulate investigation by 
their teacher; the students themselves willingly grasp 
any opportunity to participate in such investigation. 
If more basic science courses were presented to dental 
students with the sort of dental orientation here sug- 
gested, and the spirit of research conveyed to them not 
as something beyond their reach, but as an atmosphere 
surrounding the answers to their own questions, some 
among the students would ultimately help to contribute 
answers to those questions. Meanwhile, more dental 
research would be done in medical schools. 

I submit, furthermore, that these suggested altera- 
tions looking toward a more dental orientation of basic 
science courses ought to be initiated by the instructor 
in charge of dental students, without waiting for the 
suggestion to come from superiors or dental faculties. 
The instructor should strive to do the best job he can, 
and this is a means toward that end. On the other 
hand, it would probably do no harm if dental faculties 
went at least as far as to encourage him by seeming 
interested. 

This brings us to the second major circumstance 
which in my view has held back the growth of research 
in dental schools: the lack of due appreciation of 
research among dental faculties. This is a matter of 
great importance; yet rather than join the chorus of 
the supercilious whose confidential remarks imply an 
inherent and unalterable defect of the dental mind, I 
propose, being a dentist myself, to condone it by 
explaining it. We may, indeed, dismiss the clinician 
as such, with a few outstanding exceptions, as all but 
hopeless in this regard. But be it noted well! as I 
know him the dental practitioner, by and large, is no 
worse than his medical brother under the skin, except 
as the accumulated pressure of accomplished medical 


research has forced the physician to recognize its 


value. May I recall that Sydenham, peerless among 
clinicians of his time, is now charged in certain quar- 
ters with having delayed the development of epidemiol- 
ogy by nearly two centuries, and that Pasteur had 
certain difficulties with physicians? For the most part 
the dental clinician is a hard-headed practical fellow 
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by necessity. The patient is his problem; research is 
of value to him only in its final stage. He can not 
afford the detachment that research demands before 
that final stage is reached, and we who do research 
can not expect him to support us until we have proved 
our worth in terms of practical usefulness to him. In 
short, dental research must get its support from other 
sources first, and hope that clinicians will ultimately 
come over, as physicians have done increasingly, when 
they see their own advantage in doing so. 
Nevertheless, whereas medical schools maintain their 
research-conscious basic science departments as the 
backbone of their scientific framework, the associated 
dental schools, sharing the same basie science depart- 
ments, are thereby largely deprived of backbone: for 
the remaining members of dental faculties are nearly 
all clinicians. There is, on the other hand, a smaller 
group of dental faculty members who are not clinicians 
or whose position on the faculty, at all events, is not 
clinical. These include the teachers of applied phases 
of those basie science subjects in which special dental 
requirements are generally recognized—anatomy, his- 
tology and pathology. It may be said that these teach- 
ers should shoulder the greatest measure of responsi- 
bility for research in dental schools. Many of them 
do so, and some of them do so very effectively: the 
group includes some of the foremost dental investiga- 
tors. Others, unfortunately, either give no indication 
of research activity at all or, what may be worse, 
attempt investigative work, and even publish volumi- 
nously, while giving every evidence of an utter lack of 
appreciation of the meaning of research. This type 
of teacher has of course not become extinct as yet even 
in medical schools, and is well known in medical as 
well as in general scientific history. The name of 
Pouchet oceurs to me as a conspicuous example. In 
dental schools I have been told that they are still 
numerous. Some of them are said to have an inhibi- 
tory effect on research in their environments analogous 
to the effects of the theories they promulgate. These 
latter, being deductive and plausible, lacking either 
experimental background or any feasible avenue of 
verification, presented with scholastic authority, still— 
seventy years after Claude Bernard !—satisfy the stu- 
dent’s curiosity instead of stimulating it, or provoke 
only feeble and futile attempts “to prove” their theo- 
ries. And I am told that investigations which tend the 


other way are still fraught in some quarters with un-— 


pleasant consequences for the investigator. The true 
spirit of research has never prospered in such an 
atmosphere, 

Nor do I see any immediate prospect of a cure for 
this particular manifestation of the chronie deficiency 
disease which currently afflicts dental research. Medi- 
cal research was in a somewhat similar position sixty 
years ago, before the experimental method achieved its 
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present respectability; but there is a double-barrelled 
difference. Medical research has gone on, during the 
interval, and become virtually a profession or group 
of professions in its own right. Dental research now 
has both a living example for emulation which medicine 
lacked during its own adolescence and a grown-up 
cousin who usurps the spotlight and covers his smaller 
relative with a magnificent shadow. Medical schools 
have assumed part of the responsibility for training 
dental students. I think the real cure of dwarfism in 
dental research is likely to come only as the research 
departments of medical schools take that responsibility 
more seriously. Time will eliminate the unscientific 
and pseudo-scientific teachers of science in dental 
schools only in proportion as younger men with better 
basic training emerge to take their places and as addi- 
tional places are created for them to take. Medical 
schools must carry a large part of the burden of train- 
ing those younger men. At the same time, the subject 
will grow if they undertake their own share of research 
on dental problems, and a betier research environment 
will thereby arise by direct example in the associated 
dental schools. 

The field of dental research to-day shows some of 
the awkward features of retarded development which 
will disappear of themselves, I think, as maturity ap- 
proaches. There is too much spirit and not enough 
substance in our literature. There is a great deal of 
foolish competition and not enough cooperation among 
research workers. Among investigators of dental 
caries, for instance, each one, apparently hoping to 


achieve fame as the sole discoverer of the cause, blows. 


his own horn lustily and airily ignores his neighbor. 
The total effect is a glorious cacophony. Again, not 
only is self-criticism poorly developed in general, but 
the ability to give and take criticism in true coopera- 
tive spirit is often altogether lacking. But these are 
merely symptoms of the condition described. We need 
more healthy young blood, a greater infusion of the 
sort of interest in dental problems, based on adequate 
training, which will be deep and sound enough to 
transcend the legitimate interest of the individual in 
his own material advancement. One approach to that 
goal should be to make material advancement less pre- 
carious. 

‘From the inside, then, one hundred years of dental 
research in retrospect provide little basis for self- 
congratulation. Dental research is still the weakest 
link in the chain of dental achievements to be cele- 
brated this year. During the same period medical 
research, building upon developments in chemistry and 
biology in the decades before 1840, emerged as a group 
of organized activities in the 1880’s and later, and has 
since achieved adult stature. Dental research has 
lagged behind, entering upon an analogous phase of 
organized expansion only in recent years, so that at 
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the moment it presents the stigmata of a somewhat 
retarded adolescence. Good dental research is now 
being done, but not enough to crack the major prob- 
lems of disease that constitute its field. These prob- 
lems are complex, in that probably no single basic 
science will provide the answer to any of them, and 
peculiar, in that the development, structure, chemistry 
and pathology of the dental tissues are distinctive. 
The special training of the dentist should help to solve 
them. Improving predental and dental education is 
now producing students able and eager to work along 
these lines, but opportunities for them to do so are 
far too limited. Research activity in dental schools 
remains at a low level, first because dental schools 
usually lack research-conscious basic science depart- 
ments, which are shared with medical schools and there 
oriented away from dentistry, secondly because clinical 
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dental faculties and many teachers of applied dental 
sciences are undeveloped or poorly developed as inves- 
tigators. Since medical schools, with their own well- 
developed research programs, largely control the basic 
science departments of dental schools, the medical 
schools ought to take their responsibility toward den- 
tistry more seriously. By giving their courses for 
dental students more of a dental orientation the in- 
structors in charge may be stimulated to explore the 
dental field. The dental student may then in turn 
find greater opportunity to help. The cumulative 
effect of awakening dental interest and activity in 
medical schools may finally open the field for further 
study and research by dental graduates, and thus pro- 
vide both the material and the impetus for the changes 
in dental faculties which are most necessary for the 
maturation of dental research. 


SCIENTIFIC EVENTS 


THE NEW TELESCOPE OF THE OAK RIDGE 
STATION OF THE HARVARD ASTRO- 
NOMICAL OBSERVATORY 


A NEw telescope was the center of considerable at- 
tention on September 14, when delegates of the Amer- 
ican Astronomical Association at the sixty-fourth 
meeting at Wellesley College, paid a visit of inspection 
to the Oak Ridge Station of the Harvard Astronomical 
Observatory. 

The telescope, shortly to be in operation, will be 
named the Jewett Memorial Telescope for James R. 
Jewett, professor of Arabic, emeritus, and his late 
wife, Margaret Weyerhaeuser Jewett. A substantial 
gift from Professor Jewett has made possible the con- 
struction of the instrument at this time. 

A unique feature of this new Jewett Reflector tele- 
scope is to be found in the manner in. which it is 
housed; the entire building revolving on a special con- 
crete base. Usually only a top of a turret or dome 
rotates on tracks supported by a non-rotating building. 
The Jewett Reflector rotating building is twelve-sided 
and is insulated with homosote. Construction was 
under the direct supervision of Dr. George Z. Dimit- 
roff, superintendent of the Oak Ridge Station. 

The optical parts of the telescope have been com- 
pleted. They consist of a 33-inch spherical mirror, 
and correcting plate of 24 inches diameter. This im- 
portant type of telescope was invented about ten years 
ago by Bernard Schmidt, of Hamburg, and to date the 
Jewett telescope is the largest to be put into opera- 
tion. Construction of larger telescopes of this type 
was recently started for the Boyden Station of Har- 
vard Observatory at Bloemfontein, South Africa, and 
at the Palomar Observatory of the California Institute 
of Technology. 


This new type reflector combines the advantages of 
the reflecting telescope and of the large-field photo- 
graphic refractor. It both refracts and_ reflects. 
Ordinary reflecting telescopes cover satisfactorily only 
a fraction of one square degree of the sky at a time, 
but the new Jewett Reflector can cover from ten to a 
hundred square degrees, depending on the properties 
chosen for optical parts and mechanical parts. It is 
particularly effective for surveys of the distribution of 
galaxies and stars, variations of stars and other prob- 
lems where a large coverage and high speed are 
essential. 

The mounting for the telescope is of the two-pier 
type, but the special nature of the Schmidt-type re- 
flector has made it necessary to include several unusual 
features. Construction is being superintended by Her- 
bert E. Hanson of the observatory staff. Except for 
the polar axis and counterweights, the mounting is of 
Dowmetal—probably the first telescope mounting ever 
made of this specially light and strong magnesium 
alloy. The Dow Chemical Company, of Midland, 
Mich., cooperated in providing the difficult castings 
necessary for both the telescope tube and mounting. 

The new Jewett Reflector is considered one of the 
three or four most important telescopes of the twenty- 
five in regular use at the Harvard Observatory, and 
is in some ways, because of its unusual adaptability, 
the most important. It will greatly extend the survey 
of external galaxies in the northern hemisphere and 
it is believed that perhaps a million galaxies will be 
within its range. 

THE DEDICATION OF THE ADMINISTRA- 


TION BUILDING OF BELLEVUE 
HOSPITAL 


THE new administration building of Bellevue Hos- 
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pital, as already reported in ScrENCE, was dedicated 
on September 11, with exercises, over which Dr. S. 8. 
Goldwater, commissioner of hospitals, presided. 
Mayor F. H. La Guardia was the principal speaker. 

Bellevue Hospital is now in its two hundred and 
fourth year. The new Administration Building sub- 
stantially completes a long-range program dating 
back to 1906 when the first Pavilion of the present 
Bellevue Hospital was completed. 

The new Bellevue Administration Building was 
contracted for in October, 1938, and cost about three 
million dollars. The Federal Public Works Adminis- 
tration aided in its construction, with a Federal grant 
of about $1,300,000. The building is connected on 
the north, east and south with sections of the hos- 
pital previously erected; its main facade faces west 
towards First Avenue. The exterior treatment of the 
building is of modified Georgian design, with granite 
to the first floor level, Harvard brick with limestone 
trim up to the main cornice. The following details in 
regard to the plan of the building have been made 


public: 


In the basement are maintenance shops and locker 
rooms for the male and female help, and-a Clothing Ex- 
change Bureau conducted by the Social Service Division. 

The main feature of the ground floor is a walnut pan- 
elled entrance lobby, designed to give the visitor a feeling 
of spacious dignity. On the right is a large public wait- 
ing room, with the Information Office, where the visitors 
will assemble before the visiting periods. From four to 
six thousand visitors will pass through this room during 
each visiting session. The remainder of this floor is as- 
signed to Administrative Offices, Social Service Depart- 
ment and central Switchboard Room for the entire hos- 
pital. 

On the first floor are the Episcopal, Catholic and Jewish 
chapels. Each is decorated with characteristic symbols. 
The beautiful stained glass windows from the old Catholic 
Chapel, which was demolished to provide a site for this 
new building, were installed in the new Catholic Chapel. 
The remainder of this floor is given over to administrative 
offices, 

The second floor accommodates the record files and the 
Housekeeping Division. 


The third floor houses the administrative offices and - 


classrooms of the School of Nursing. 

On the fourth floor are locker rooms for nurses, rest 
rooms and shower facilities. The remainder of this floor 
provides quarters for female internes. 

The fifth, sixth and seventh floors present quarters for 
male internes. Accommodations are provided in this 
building for approximately 250 internes. 


The architects of the Administration Building were 
McKim, Mead and White. It was constructed for the 
Department of Hospitals under the direction of the 
Department of Public Works. | 
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THE NATIONAL DEFENSE PROGRAM OF 
THE AMERICAN CHEMICAL SOCIETY 


Puans for a national defense program were an- 
nounced at the Detroit meeting by the American Chem- 
ical Society. The society, with a membership of more 


than 25,000, is said to be the largest professional or- 


ganization of its kind in the world. 

A complete census of all chemists and chemical engi- 
neers in the United States, recording in detail the spe- 
cialized services which they are prepared to perform, 
will be taken at the request of the Executive Office of 
the President of the United States. This is character- 
ized as a step of major importance in the development 
of preparedness plans and one which will avoid the 
waste of trained scientific men and technicians which 
occurred in the World War. The casualties among 
scientific men in the early days of the last war deprived 
the Allies of vital technical services. The death of 
Mosley at Gallipoli, the British physical chemist, is 
given as an example. When the gravity of the situ- 
ation was realized, the Allied military authorities 
hastily recalled scientific men from the trenches, but 
not before irreparable losses had been sustained. 

Records will be compiled of the qualifications of 
chemists and chemical engineers so as to enable prompt 
and correct allocations of personnel if and when 
needed in event of an actual emergency. More than 
70,000 questionnaires will be required to assemble the 
necessary data. 

In accordance with its charter “the American Chem- 
ical Society shall, whenever called upon by the War or 
Navy Departments, investigate, examine, experiment 
and report upon any subject in pure or applied chem- 
istry connected with the national defense.” The so- 
ciety is one of the very few organizations operating 
under a Federal charter. 

In the present situation England and Canada have 
listed their technical personnel in accordance with 
capabilities, and, while advantage can be taken of their 
experience, details of the roster for the United States 
will be a responsibility for the best thought of leaders 
in chemistry and chemical engineering. 

The work, which will be financed by the society, 
will be directed by E. M. Billings, of the Eastman 
Kodak Company, Rochester, N. Y., and will be re- 
lated to the national project to assemble a roster of 
scientific and specialized personnel, which is described 
in Screncé for August 16 by Dr. Leonard Carmichael, 
president of Tufts College, director. James G. 
O’Brien, defense liaison official for the Civil Service 
Commission, is the executive officer of the national 
organization. Mr. Billings is being assisted by about 
fifty leaders in various specialties in chemistry and 
chemical engineering in the initial task, now nearing 
completion, of devising a classification code. After it 
has been decided which qualifications are most funda- 
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mental, a code will be adopted, and ecards containing 
the results of questionnaires will be sorted on electric 
machines of the type used in the census. 
Questionnaires will be sent first to those chemists 
and chemical engineers who are members of the Amer- 
ican Chemical Society, next to those now on the lists 
of other recognized chemical societies not members of 
the American Chemical Society, and finally to those not 
affiliated with societies representing the chemical and 
chemical engineering professions but who become 
known through suggestions made by associates. 


THE BICENTENNIAL CELEBRATION OF 

THE UNIVERSITY OF PENNSYLVANIA 

THE bicentennial celebration week of the Univer- 
sity of Pennsylvania opened on September 16 and 
will close on Saturday, September 21. Details of the 
ceremonies have already been given in full in ScrENCcE. 

On the afternoon of September 20 there is planned 
an assembly and meeting in Convention Hall, when 
President Franklin D. Roosevelt, who is honorary 
chairman of the Bicentennial Commission, and Sir 
Lyman Poore Duff, chief justice of Canada, will be 
presented with honorary degrees. Addresses will be 
made by President Roosevelt, Sir Lyman, President 
Gates and Owen J. Roberts. 

On the morning of the twenty-first there is planned 
a reception of delegates; addresses will be made by 
President Gates, Governor Arthur H. James, Provost 
George William McClelland, and honorary degrees 
will be conferred. The names of the scientific men 
who are among those on whom degrees are to be con- 
ferred were given in the last issue of ScrENCE. 


gave one of the conference addresses. Owing to the 
international situation, Europeans who were ex- 
pected to deliver addresses were unable to be present. 
These included Sir Thomas Lewis and Sir Henry Dale 
ze in medicine; Sir William H. Beveridge, economist, 
o. mastér of University College, Oxford; Dr. Alan J. B. 
‘Wace, professor of classical archeology at the Uni- 
versity of Cambridge; from France, Professor Etienne 
Gilson, historian; Dr. Charles Cestre, professor of 
American literature and civilization, University of 
Paris, and Dr. Jacques Maritain, professor of phi- 
losophy at the Catholic Institute, Paris; from Den- 
mark, Dr. Thorvald Madsen, of the State Serum In- 
stitute at Copenhagen; from Germany, Dr. Werner 
C. Heisenberg, professor of physics at the University 
of Leipzig; from Switzerland, Dr. William E. Rap- 
pard, political science. 


Accorpina to an Associated Press dispatch Sir 
Joseph Thomson, who died on August 30, was buried 
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RECENT DEATHS AND MEMORIALS 


Dr. Francis Hosart Herrick, professor of biology 
emeritus of Western Reserve University, died on Sep- 
tember 11. He was eighty-one years old. 


Dr. Grorce W. Jacosy, consulting neurologist of 
New York City, died on September 11 at the age of 
eighty-four years. 

Dr. Bruce C. FREEMAN, of the department of geol- 
ogy of the Ohio State University, died on August 25 
in the Waswanipi Lake region of western Quebec 
where he was engaged in geologic field work for the 
summer with the Quebee Bureau of Mines. 


Dr. JosepH Burrt-Davy, South Africa, late univer- 
sity demonstrator in forestry at the University of 
Oxford and lecturer in tropical forest botany at the 
Imperial Forestry Institute, of Shotover Furze, Head- 
ington, died on August 20. From 1903 to 1913 he 
was government agrostologist and botanist in the De- 
partment of Agriculture, Pretoria. He had previously 
served on the staffs of the Royal Botanie Gardens, 
Kew, of the University of California and of the U. S. 
Department of Agriculture. 


Dr. C. F. JENKIN, who was elected the first pro- 
fessor of engineering science at the University of 
Oxford in 1908, a post he held until 1929, died on 
August 2. 

THE death is announced of Dr. John Sydney Edkins, 
formerly lecturer in physiology at St. Bartholomew’s 
Hospital and professor of physiology in the Univer- 
sity of London. 

R. C. Mossman, meteorologist of the Scottish Na- 
tional Antarctic Expedition and climatologist to the 
Argentine Government, died on July 19 in his seven- 
tieth year. 

Sir H. C. Haroup Carpenter, professor of metal- 
lurgy in the Royal School of Mines of the Imperial 
College of Science and Technology, South Kensington, 
died on September 14. He was sixty-five years old. 


THE men’s dormitory at the Michigan College of 
Mining and Technology has been named Douglass 
Houghton Hall in honor of Douglass Houghton (1809- 
1845) who was the first state geologist of Michigan 
and the first man to stress the wealth and importance 
of the Upper Peninsula. Brief dedication ceremonies 
this summer included an address by the Honorable A. 
E. Petermann of Calumet, chairman of the board of 
control of the college. The residence hall was opened 
for use in September, 1939. 


SCIENTIFIC NOTES AND NEWS 


on September 4 in Westminster Abbey near the 
graves of Newton, Darwin, Faraday and Rutherford. 
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Dr. JEAN H. Vincent, professor of epidemiology 
in the Collége de France, formerly inspector-general 
of the Health Service of the French Army, has been 
elected vice-president of the Paris Academy of Sci- 


ences. 


Proressor W. H. Horrmany, of the Finlay Insti- 
tute, Habana, Cuba, has been elected an honorary 
member of the Colombian Society for Leprosy of 
Bogota. 

Ar the opening: ceremonies on August 21 of the 
twelfth International Veterinary Congress, held in 
Washington, the congress prize for 1940 was pre- 
sented to Dr. I. Forest Huddleson, research professor 
of bacteriology at the Michigan State College. The 
prize is awarded each year to “a member of the Amer- 
ican Veterinary Medical Association whose work re- 
ported during the year has been the most outstanding 
and valuable to the advancement of veterinary sci- 


ence.” 


Dr. CHARLES GREELEY Appot, secretary of the 
Smithsonian Institution, and Watson Davis, director 
of Science Service, received the Goodrich Award for 
Distinguished Publie Service in recent ceremonies at 
the New York World’s Fair. 


The Collecting Net reports that Dr. Donald H. 
Barron, lecturer in biology at St. John’s College, 
Cambridge, has been appointed assistant professor 
of zoology at the University of Missouri. Because of 
the difficulty of carrying on research in England at 
the present time, Dr. Joseph Barcroft, with whom he 
worked in England, is sending to Dr. Barron most of 
his research material. 


Proressor AnGeL H. Rorro has been appointed 
the incumbent of the new chair of “cancerology” of 
the faculty of medicine of the University of Buenos 
Aires. 


Dr. Lemen J. WELLS, since 1938 assistant pro- 
fessor of anatomy at the School of Medicine of the 
University of Missouri, has been appointed associate 
professor of medicine at the Medical School of the 
University of Minnesota. 


Dr. Margaret D. of Greenwich, Conn., 
has been appointed acting dean of the Woman’s Med- 
ical College of Pennsylvania, to fill the vacancy caused 
by the retirement of Dr. Martha Tracy. 


At the New York Post-Graduate Medical School of 
Columbia University, the following have been made 
heads of departments: Dr. Henry H. Ritter has been 
placed in charge of the department of traumatic sur- 
gery; Dr. George Anopol in charge of the department 
of orthopedic surgery, and Dr. Irving S. Wright in 
charge of the department of medicine. 
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Dr. R. H. Waker, of the Utah Agricultural Col- 
lege and Experiment Station, who has been dean of 
the School of Agriculture and director of the station 
since April, 1938, resigned as of July 1 to become the 
director of the U. 8. Regional Salinity Laboratory at 
Riverside, Calif. 


Dr. Roger B. Corsett, of the University of Con- 
necticut, who was recently named the director of the 
University of Maryland Experiment Station, assumed 
his new work at College Park on September.1. Dr. 
Corbett succeeds Professor J. E. Metzger, who died 
suddenly while on a motor trip to Florida for his 
health last winter. 


Dr. Donatp M. Harrieip, formerly instructor in 
economic zoology at the University of Minnesota, has 
been appointed curator of mammals in the museum 
of natural history of the Chicago Academy of Sei- 
ences. 


E. W. Scuoerre.t, for four years microchemist 
with the American Medical Association, has resigned 
to aecept an appointment in the research department 
of John Wyeth and Brother, Inc. _ 


Dr. BENJAMIN G. Hornina has resigned as health 
officer of Hartford, Conn., to become associate field 
director of the American Public Health Association 
for the United States and Canada. 


W. Ricuison ScHOFIELD, chief engineer of Leeds 
and Northrup Company, Philadelphia, has been ap- 
pointed director of engineering. John W. Harsch, 
assistant chief engineer, has been advanced to the 
position of chief engineer, and Mr. Harsch’s former 
position has been filled by the promotion of John F. 
Quereau. 


Sm Rupert BRIERcLIFFE, director of the British 
Medical Service in Nigeria, has been selected for ap- 
pointment as the medical adviser to the comptroller 
for development and welfare in the West Indies. 


THE Committee of British Privy Council for the 
Organization and Development of Agricultural Re- 
search has made the following appointments to fill 
vacancies on the Agricultural Research Council: Sir 
Robert Blyth Greig, and, after consultation with the 
president of the Royal Society, Professor W. W. C. 
Topley, Professor E. J. Salisbury and Professor T. J. 


Mackie. 


THE title of professor of physics applied to medicine 
in the University of London, with the status and 
designation of appointed teacher, has been conferred 
on Dr. W. V. Mayneord in respect of the post held by 
him at the Royal Cancer Hospital, London. 


Dr. CHARLES W. HARWELL, since 1921 a member of 
the staff of the School of Medicine of Emory Univer- 
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sity and since 1923 assistant professor of micro-anat- 
omy and neuro-anatomy, has resigned to become a 
fellow in public health at the University of North 
Carolina. 


THE Field Museum Paleontological Expedition of 
1940, led by Paul O. McGrew, assisted by John 
Schmidt, Ellsworth Shaw and Henry Horbeck, has 
been working for the past several months collecting 
specimens of the fossil fauna of South Dakota and 
Nebraska and has returned to Chicago with an exten- 
sive collection. Especially productive of specimens 
were deposits known as the Rosebud Beds in South 
Dakota, which are lower Miocene formations cut 
through by miles of canyons. 


Dr. G. M. ScHwartz has been granted leave of 
absence from the University of Minnesota for the aca- 
demic year 1940-41. He will act as visiting professor 
in economic geology at the School of Mines recently 
established by the Faculty of Science of the Univer- 
sity of Laval, Quebec. 


Ir: was stated in Science for August 30 that ap- 
plications for the Lewis Cass Ledyard fellowship 
award of the Society of the New York Hospital closed 
on September 15. This date is incorrect. Applica- 
tions can be received up to December 15. | 


A symposium on the Physics of Rubber, sponsored 
by the Ohio Section of the American Physical So- 
ciety, will be held at Akron, Ohio, on October 11 and 
12. Tours through rubber factories and research lab- 
oratories will occupy the afternoon of Friday, Octo- 
ber 11. Professor P. Debye, since June 1 chairman 
of the department of chemistry of Cornell University, 
will give a lecture on Friday evening at the Univer- 
sity of Akron on “Physical Methods for Investigating 
the Structure of Molecules.” On Saturday morning 
at 9:30 the symposium proper will be held at the 
university. This is the first of a proposed series of 
annual symposia, each dealing with physics as exem- 
plified in a leading industry of the State of Ohio. 
The sponsoring organization, the Ohio Section of the 
American Physical Society, took its present form last 
year, having been preceded by the Central Ohio 
Physics Club, organized in 1926. The officers of the 
section are: Chairman, Paul E. Martin, Muskingum 
College, New Concord; Vice-chairman, W. E. For- 
sythe, Nela Park, Cleveland; Secretary-Treasurer, R. 
H. Howe, Denison University, Granville; Program 
Committee, R. S. Shankland, chairman, F. F. House- 
holder and H. P. Knauss. 


THE New York Academy of Medicine announces 
the availability of the Louis Livingston Seaman 
Fund for the furtherance of research in bacteriology 
and sanitary science. Fifteen hundred dollars may be 
awarded for assignment in 1940. This fund was es- 
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tablished by the will of the late Dr. Louis Livingston 
Seaman and is administered by & committee of the 
academy which will receive applications from either 
institutions or individuals up to October 15. Com- 
munications should be addressed to Dr. Wilson G. 
Smillie, chairman, 2 East 103rd Street, New York. 
The fund will be expended only in grants for research 
in bacteriology or sanitary science. 


A COOPERATIVE arrangement between the Newark 
College of Engineering and the Graduate School of 
Stevens Institute of Technology has been announced 
by Frank C. Stockwell, dean of the Graduate School 
at the institute. According to this cooperative plan 
certain of the advanced evening courses offered by 
the Newark College of Engineering for the academic 
year 1940-41 are coordinated with the offerings of 
the Graduate School at Stevens. Graduate engineers 
who satisfy the admission and academic requirements 
of the Newark College of Engineering and Stevens 
Institute of Technology may register and earn gradu- 
ate credit in these courses administered and given by 
members of the instructing staff of the Newark Col- 
lege of Engineering, and this credit may be applied 
toward meeting the requirements of the degree of 
master of science at Stevens. A maximum of ten 
credits may be received by any student for such 
courses. The graduate courses offered at Newark 
under this cooperative arrangement are in the fields 
of mathematics, chemical engineering, civil engineer- 
ing, economics of engineering, electrical engineering 
and mechanical engineering. 


THE problem of student health will be stressed at 
Cornell University when an expanded program of 
medical examinations, medical care and intramural 
sports is put into effect this autumn. The health pro- 
gram has been strengthened by the recent appoint- 
ment of Dr. Norman S. Moore as clinical director and 
physician-in-chief to the University Clinie and In- 
firmary. He is now assembling a staff for which new 
quarters are being prepared in readiness for the open- 
ing of the university on September 23. Dr. Moore will 
supervise the medical care and hospitalization given to 
all students in the University Clinie and the Infirmary. 
A slightly increased student health fee will take care 
of the additional services. Dr. Moore will coordinate 
his program with that of Dr. Dean F. Smiley, medical 
adviser, whose staff will continue to be responsible for 
medical examinations of all students and for the work 
in hygiene and preventive medicine. 


In order to provide facilities for the production of 
optical instruments and optical parts required by the 
National Defense Program, the Spencer Lens Com- 
pany, the Scientific Instrument Division of the Amer- 
ican Optical Company, has let a eontract to the Gill- 
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more-Carmichael-Olson Company for the construction 
of additional buildings. One unit of approximately 
the same size as the present Mechanical Parts Plant, 
completed last summer, will house certain prism and 
lens manufacture. A connecting unit two and three 
stories high will be utilized for the assembly of spe- 
cial contract work. A third unit will provide ex- 
pansion for the mechanical parts operations. The new 
buildings will be of the same general type of con- 
struction as the unit completed last year, and will 
involve the latest developments in heating, lighting, 
plant layout, flexibility for expansion and changes, 
and working conditions and facilities contributing to 
the welfare of employees. Approximately 130,000 
square feet of additional floor space will become avail- 
able through this new construction. <A million and a 
quarter dollars will be expended in carrying through 
the current program. 
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INFORMATION has been received from Switzerland 
stating that the Herbaria of the Muséum d’Histoire 
Naturelle, Paris, which contains collections of great 
interest to American plant taxonomists, are all in good 
condition. The herbaria, which after the outbreak of 
the war had been divided among three castles near 
Paris, are now being returned to the Muséum. 


At a Congregation of the University of Cambridge 
on August 3 an emergency statute was made to allow, 
during the emergency, a professor to be a tutor, as- 
sistant tutor, bursar or assistant bursar of a college, 
either for an unspecified or for a specified period, 
provided that any leave so given shall end with the 
period of emergency, and shall be subject to such 
deduction from the professor’s professorial stipend 
as the General Board, with the concurrence of the 
Financial Board, may determine in the particuiar 
case. 


DISCUSSION 


THE NAME CLAIBORNE IN GEOLOGIC 
LITERATURE 


In a recent number of The Journal of Paleontology 
the suggestion was made to abandon the name Clai- 
borne for the famous “sands” of the Claiborne bluff, 
Alabama, “now that the Gosport [Claiborne] proves to 
be Moodys” [Jackson] p. 339. Before abandoning the 
name Claiborne for these famous “sands” and apply- 
ing it to a lower, different, horizon and substituting 
the Mississippi name Moodys for Claiborne “sands” 
(and thus bring about needless confusion in our Ter- 
tiary literature) should not the above suggested cor- 
relation be proven beyond doubt, and if proved should 
there not be a careful consideration among Tertiary 
workers as to the most feasible nomenclatorial changes 
to be made? 

The stratigraphic basis for this new departure would 
seem to be summed up on page 338 of the author’s 
article, which reads: 


The Gosport [Claiborne] and Moodys [Moodys Branch 
marl] represent the deposits of a transgressing sea that 
first invaded the Claiborne area, bringing with it some 
representatives of the Lisbon fauna as well as several 
large, conspicuous species (Venericardia alticostata, Cras- 
satellites alta, ete.) that have not been found in Missis- 
sippi. Later the transgression continued westward into 
Mississippi carrying a transition fauna, which, in turn, 
was succeeded by the typical Jackson fauna at the base 
of the formation at Moodys Branch. 


With but slight emphasis on the word “later” in the 
above quotation, the sequence of events suggested is 
precisely that we had in mind in our note “Age flow 


10. Wythe Cooke, Jour. Paleont., 13: 337-339, 1939. 


and ebb of Eocene seas.”? In both citations the Clai- 
borne is admitted to have been deposited before the 
Moodys Branch Jackson. If so, how can “the Gosport 
[Claiborne] prove to be Moodys”? 

From a paleontological standpoint (dealing now, 
however, only with the Mollusca) a few facts may be 
mentioned. 

1. Miss Julia Gardner’s article “Recent collections 
of Upper Eocene mollusca from Alabama and Missis- 
sippi,” immediately following Cooke’s in the Journal 


of Paleontology above cited, indicates that about 10 


per cent. of Claiborne (Gosport) fossils are found in 
the later Eocene formations. 

2. Our studies of the Turrids so far as now con- 
ducted seem to indicate a much smaller proportion of 
species in common. 

3. Of Venericardia planicosta-like forms, Gardner 
and Bowles? find no representatives passing from Clai- 
borne to Jackson beds though one ranges from Lower 
to Upper Claiborne. 

4. In Bowles’s article on Turritellast we note no 
form of this genus in common from these two horizons. 

5. In our studies of the Pelecypoda of the Claiborne 
and St. Maurice stages about 18 per cent. are found in 
common between these two stages.° 

6. Mrs. Palmer’s work on the Gastropoda® shows 
about 19 per cent. in common between the same hori- 
zons. 

Hence, so far as mollusks are concerned there ap- 


2 SCIENCE, 48: 646, 1919. 

3 Julia Gardner and Edgar Bowles, U. 8S. Geol. Surv., 
Prof. Paper No. 189F, chart 2, 1939. 

4 Edgar Bowles, Jour, Paleont., 13: 267-336, 1939. 

5G. D. Harris, Bul. Am. Paleont., 6: 268, 1919. 

6K. V. Palmer, Bul. Am. Paleont., 7: 730, 1937. 
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pears to be about twice the percentage in common 
between the St. Maurice (Lower Claiborne) and Clai- 
borne, as between the latter and the Jackson. More- 
over, the marked individualistic character of the true 
Claiborne mollusean fauna apparently precludes its 
amalgamation with either the St. Maurice or Jackson 
beds, especially the latter. 

Forty-odd years ago we observed Mitra millingtoni 
and Atwria in the impure limestones just above the 
“sand” at the Lower Claiborne bluff suggesting that 
here might be the position of the Moodys Branch marl 
though now generally classified as basal “Ocala.” We 
hope to refer to this subject again in the near future. 
At any rate, let us not drastically modify our Eocene 
stratigraphic nomenclature until more evidence is pre- 
sented requiring such modifications. 

G. D. Harris 

PALEONTOLOGICAL RESEARCH INSTITUTION, 

IrHaca, N. Y. 


THE MUSEUM AND SOCIAL 
ENLIGHTENMENT 

Your readers surely approve of Dr. Goldstein’s argu- 
ment, published in Science (August 30, 1940), that 
museums should be potential forces for social enlighten- 
ment. Some of his proposals, however, are already 
realities. 

When I was there last the Deutsches Museum, the 
masterpiece that the late Dr. Oskar von Miller created 
in Munich, had thirty-three motion-picture machines 
which explained factory processes. A very large pro- 
portion of the exhibits were of the dynamic variety 


‘for which Dr. Goldstein pleads; that is, the visitor 


could push buttons and pull levers, make the wheels go 
round and see for himself how sectioned locomotives, 
engines and other machinery worked. Von Miller’s 
principles have been followed both here and abroad in 
technical museums. It may interest Dr. Goldstein to 
know that von Miller conceived the idea of the plane- 
tarium and installed the first one in his museum. 

Yet it must be conceded that no museum in the world 
interprets its exhibits both technically and socially. 
Surely it is not enough to install a model of an elevator 
and watch it go up and down as a button is pushed. 
The elevator created the skyscraper and hence Rocke- 
feller Center. When a single huge office building dis- 
charges 50,000 on the sidewalk at five o’clock a problem 
in transportation is created which the engineer must 
solve. That, too, is part of the elevator’s social story. 
And so with the cotton gin, which revived a dying 
slavery in this country and was the occasion of our high 
tariff policy, and with the steam-engine of Watt, which 
gave us the slum. 

Especially vulnerable to attack is the natural history 
museum—usually a storehouse of exhibits. It should 
begin with the solar system and show by motion pic- 
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tures of the animated cartoon type how a great star 
wanders in our part of the heavens and by sheer 
gravitational attraction pulls out of the solitary sun 
long streams of gas which curl into spirals and even- 
tually congeal into planets. 

We are now prepared for geology and geophysics. 
So we pass into an adjacent hall and see how this 
cooking, heaving earth became what it is to-day—see 
with the aid of operative models that we may work 
ourselves how mountains, continents and seas were 
formed, learn something of the seismic forces that 
are still molding the earth, behold miniature volcanoes 
spouting imitation lava and ashes and burying Her- 
culaneum and Pompei. 

In the next division the curtain goes up on the drama 
of life. The first bit of protoplasm is born in a puddle 
on this congealed earth. Microscopes on every hand 
reveal primitive living forms. Or Dr. Roemmert’s 
microvivarium, which made such a success at the Chi- 
cago and New York World’s Fairs, could be used here 
with even greater dramatic effect. 

We move on and learn what becomes of this proto- 
plasm. The first backbone appears. Reptiles, birds, 
mammals follow. At last come the anthropoid apes. 
Homo sapiens is in sight. His origin is obscure. But 
he is seen emerging in such experimental forms as 
Pithecanthropus erectus, the Peking Man, the speci- 
mens found in Sussex, England, Rhodesia, South 
Africa. This evolution of life is shown by the diorams 
now so highly developed, stuffed animals, skeletons, 
single bones, but above all by motion pictures. 

Having created man we pass into the anthropological 
division and see what he has made of himself—see the 
Cro-Magnons experimenting with art, the Swiss lake- 
dwellers building their houses on piles and learning to 


weave. Roman bathtubs, mummies, totem poles, click 


into their logical places. But the end is social man— 
man, a free agent, dominating his environment. From 
the birth of the solar system to man—what a story! 

It may be argued that all we have done is to rear- 
range familiar exhibits and compel the visitor to follow 
a definite route, to present more diorams, more dynamic 
models, more motion pictures. True. But we are also 
more evidently progressing from star to man. Slimy 
puddles and extinct dinosaurs appear more ‘obviously 
as preparations for the emergence of man. The totem 
poles and the mummies are clearly ripples in the cur- 
rent of biological and social evolution. 

The most ambitious museum ever planned but never 
erected was that of Le Corbusier and Paul Otlet. In 
their vast pyramid there is not a stairease—only ramps 
and elevators. You begin your journey at the apex. 
There you see the first man with nothing but his hands 
and his brains. You spiral your way down and behold 
him acquiring new abilities, learning how to fashion 
tools, how to cultivate the soil, how to weave. Further 
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on he gathers into stable communities. Nations spring 
up. Always winding downward, the path leads to new 
proof of man’s ability to evolve socially and to change 
his environment. The spiral widens as it slants down 
and down, so that there is an ever-expanding space for 
the ships, the machines, the art, the houses that man 
ereated in his progress through the ages. At the bot- 
tom of the pyramid you find yourself on the sidewalk 
in the twentieth century, in the midst of a modern city, 
with its electrie lights, its buses, its subways, its air- 
planes. 

That museum was almost built in Geneva. I am told 
that political bickerings prevented its realization. Had 
it been built it would not only have satisfied Dr. Gold- 
stein’s cogent requirements but played its part in re- 
vealing what the nations of to-day owe to one another 


and to the past. WALDEMAR KAEMPFFERT 


THe NEw TIMES 


SPHALERITE AND GALENA IN SEDIMEN- 
TARY ROCKS IN OHIO 

Recentiy, while making a study of the sedimentary 
formations of Mississippian age, in a quarry located 
in the city of Wooster, Ohio, the presence of sphalerite 
and galena was discovered in a horizon within the 
Cuyahoga formation. These minerals occur as crys- 
tals in the shale or as fillings or replacements of fossil 
forms such as erinoid stems or brachiopods. They are 
also present in fossiliferous concretions associated 
with iron pyrite and calcite. The sphalerite is much 
more abundant than the galena and appears to occur 
where fossils are numerous. The concretions are cal- 
careous because of the abundance of the erinoid and 
brachiopod shells. 

Near Marshallville, Ohio, in the railroad cut near 
that place, the Pottsville formation of lower Pennsyl- 
vanian age is exposed. In the shale beds occur nu- 
merous coneretions, some of which, when broken, show 
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sphalerite associated with iron pyrite, calcite and 
barite. These concretions are likewise fossiliferous. 

There are other places in Ohio where sphalerite and 
galena occur in sedimentary rocks. These occurrences 
may have some value to students interested in the 
theories of the origin of sphalerite and galena ores, 
such as those of the upper Mississippi valley. 

Karu Ver STEEG 
COLLEGE OF WOOSTER 


4. NEW SOURCE FOR AGATE ARTIFACTS IN 
CENTRAL NEW MEXICO 

It is commonly assumed that agate artifacts found 
in central New Mexico are derived exclusively from 
the river gravels of the area in which agate pebbles 
are fairly abundant. Continued geologic study of the 
region indicates that some of them were derived from 
rock in place. Cerro Colorado, a small but prominent 
hill approximately 14 miles west of Albuquerque in the 
valley of the Rio Puerco, is the remnant of a voleano 
of Tertiary time. It was clearly such a source of 
agate. Its rough, rhyolitic slopes are cut by narrow, 
irregular veins of gray to white chalcedony or agate. 
This material is not entirely homogeneous in texture, 
and the largest available masses are only 3 or 4 inches 
in diameter, yet it is suitable for making artifacts. 
That this material has been so used, presumably by the 
Indians, is shown by the presence in the locality of 
spalls and worked pieces. The veins of chaleedony 
are too narrow and irregular for systematic quarry- 
ing. However, they weather less readily than the bed- 
rock and project above its surface as tiny ridges. 
Fragments of the chalcedonic veins eventually weather 
out and drift down the slope, where they are available 
for use. It also seems probable that the projecting 
veins were broken off by the agate users of the past. 

FRANKLIN T. McCann 
DAYTON, OHIO 


SCIENTIFIC BOOKS 


HORTICULTURAL PLANTS 


Propagation of Horticultural Plants. By Guy. W. 
ApRIANCE and Frep R. Brison. ix+314 pp. 182 
figs. New York: McGraw-Hill Book Company. 
1939. $2.50. 

A KNOWLEDGE of the fundamentals of propagation 
of plants is recognized as something essential to good 
horticultural practice, and in recent years this subject 
has been involved in many research projects. The 
results of such investigations have contributed to both 
science and practice. 

This book has been prepared primarily as a text for 
horticultural courses in college. There are seventeen 
chapters arranged as follows: Introduction; Seeds; 
Flowers and Fruits; Germination of Seeds; Forcing 


Equipment; Asexual Propagation; Bulbs and Related 
Structures; Layerage; Cuttage; Graftage; Grafting 
Waxes, Materials, and Tools; Methods of Grafting; 
Methods of Budding; Propagation of Certain Plants; 
The Relation of Propagation Practices to Diseases; 
Transplanting; Growing and Handling of Nursery 
Stock. 

A glance at the chapter titles shows that the authors 
chose to handle various phases of the subject at ran- 
dom rather than to organize it under the main divi- 
sions, sexual and asexual propagation. 

Each chapter is followed by a set of questions and 
a few “suggested references.” At the end of Chapter 
III the following questions are asked: 1. What is an 
inflorescence? 3. What is the distinction between a 
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fruit and a seed? Between simple, aggregate and mul- 
tiple fruits? 5. Give examples of accessory fruits. 
What tissue comprises the edible part of each? Chap- 
ter VII has the following questions: 2. What are the 
distinguishing features of true bulbs? 3. In what way 
does a true bulb resemble a dormant bud in structure? 
14. How do the sweet potato and the Irish potato 
differ in structure? 

Those of us familiar with duplications in agricul- 
tural college courses can readily see from the nature 
of the questions cited that students will have had the 
same questions asked in general botany and elementary 
horticultural courses before they get to a special 
course on propagation. Though the criticism is 
offered, the reviewer knows no solution. Books on 
“Floriculture,” “Pomology,” “Vegetable Gardening,” 
etc., usually carry a chapter or more on propagation 
of plants involved in the particular field. Whether 
or not such conflicts can be ironed out the reviewer is 
unable to say. 

This book has a large store of compiled information, 
and the authors have made an effort to bring it up to 
date. 


Boyce THOMPSON INSTITUTE 


INDIAN CORN 


The Origin-of Indian Corn amd Its Relatives. By P. 
C. MANGELSDORF and R. G. Reeves. 315 pp. 93 
figs. 40 tables. Texas Agric. Expt. Sta. Bull. 574. 
1939. 

LivInG in an obligate relationship with man and 
having covered its evolutionary tracks most success- 
fully, the Indian corn plant presents an unusually 
interesting problem of origin and relationships. It is 
undoubtedly closely related to the two American 
grasses, Tripsacum and teosinte, but the exact rela- 
tionship is obscure, and the picture of the wild ances- 
tral form is wholly theoretical. 

One theory makes teosinte the ancestor and assigns 
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to the Indian the role of plant breeder, another has 
corn, Tripsacum, and teosinte develop from a common 
ancestor; and a third proposes a hybrid ancestry be- 
tween teosinte and some other grass of hypothetica] 
nature. Each of these has some shortcomings, but 
none of them can be entirely disproved. 

By an ingenious technique, Mangelsdorf and Reeves 
have hybridized corn with Tripsacum, and the nature 
of the hybrid, supplemented by other data, suggests 
to them that teosinte originated, probably very re- 
cently, from a natural cross between these genera. 
The technical analysis, full details of which are given 
in an excellent manner, shows a close relationship 
between the characteristics of the various segregates 
and the presence of certain Tripsacum chromosomes, 
and teosinte is pictured as essentially corn to which 
certain genes of Tripsacum have been transferred. 

This removal of teosinte from consideration in any 
ancestral relationship extends the possibilities as to 
the place in which corn originated, and attention is 
again turned to South America, where the highly de- 
veloped agriculture of the Incas and the reports of 
early explorers are thought to afford promising evi- 
dence. 

This addition to our collection of theories about these 
plants makes full use of important new data but does 
not necessarily preclude any of the older theories. It 
hardly fulfils the implication of the title of the book, 
for it adds nothing to our knowledge of the wild corn 
plant except to cast some doubt upon the claims of 
teosinte. To assume, as this theory does, that pod 
corn is the most promising lead back toward the wild 
ancestor leaves us exactly where we have been for a 
long time. Pod corn has primitive characters, but it 
is difficult to know whether they represent original or 
derived conditions, and, at best, it is not sufficiently 
different from the naked-fruited varieties to answer the 
requirements of the self-supporting wild plant. 
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REPORTS 


A STATEMENT TO THE BOARD OF TRUS- 
TEES OF THE MUSEUM OF SCIENCE 
AND INDUSTRY, CHICAGO 

Facep with a demand by the newly elected president 
of the Museum of Science and Industry for my resig- 
nation, a demand which he termed “irrevocable,” I pre- 
pared the following statement dated August 22 for the 
Trustees for their meeting of August 26, 1940. Letters 
in regard to my appointment to the directorship are 
omitted and several minor alterations in the text have 
been made. Deletions are in general indicated by 
leaders, additions by enclosure in brackets. 


Since 1 May 1937 I have served as director of the 
Museum of Science and Industry with singleness of pur- 
pose toward its welfare. I have held steadfastly to the 
aim that its exhibits should show primarily the dependence 
of our modern civilization on science and on its application 
in industry. Not only that this understanding be driven 
home, but that there should be clear presentation of the 
methods by which science approaches its problems, the at- 
tainments, the methods of application, the way of prog- 
ress, what problems are pressing for solution. Moreover 
that there should be created an atmosphere of vivid alert- 
ness and inspiration. 

This purpose was held in view as the interior construc- 
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tion progressed, it is woven into the very structure of the 
puilding. The theme is epitomized in the legend at the 
pase of the great central dome: ‘‘Science Discerns the 
Laws of Nature—Industry Applies Them to the Needs of 
Men.’’ It appears also in the panels of the great doors 
at the main entrance and in the sculptured plaques in the 
entrance lobby, conceived by the director, developed by 
staff members, and executed by staff artists. Inspiration 
may come also from the names of great men of science, 
invention, industry, which appear as a decorative frieze 
about the whole length of the four great halls. Through- 
out the whole Museum, in every hall, the plan is revealed 
in clear-cut exhibits of meticulous scientific accuracy, 
many visitor-operated, and many of high artistic merit. 

Naturally, in the last three years the expenditures have 
mounted for, first; the operating part of the Museum was 
moved from the unfinished central section to the West 
Pavilion, then, with the completion of the building, space 
became available for the definitive installation of exhibits. 
Shop crews were greatly increased; additional carpenters, 
machinists, electricians, painters, laborers, were employed. 
Also, the number of demonstrators was increased, and ad- 
ditions were made to the boiler room crews, and to the 
force of janitors. Purchase of furniture and fixtures and 
equipment, of special exhibits, such as The Periodic Table 
of the Elements, services to exhibits (electricity for light 
and motors, gas, compressed air, water, drains) hundreds 
of feet of exhibit cabinets and supports and railings added 
to the cost. 

Every dollar spent has been most carefully considered. 
Every major project was reviewed with Mr. Dawes before 
it was taken to the shop or placed with an outside con- 
tractor. And may I say also that all work, as it pro- 
ceeded, met with Mr. Dawes’ approval. In no Quarter did 
expenditures exceed budgets authorized in advance by the 
Trustees. As a matter of fact, each approved quarterly 
budget of the last two years exceeded actual expenditures 
by a margin of some thousands of dollars. Now that 
preparations are nearing completion, the major items of 
furniture and equipment purchased, the budgetary demands 
could be sharply reduced. The figure for the current 
quarter is $33,000 less than that for the previous quarter ; 
this clearly indicates the trend. [The money outlay in the 
months when a house is being built and furnished exceeds 
the cost for a like period of occupancy. ] 

The minimum annual budget figure that I had con- 
sidered is $275,000. I reviewed a summary based on such 
an estimate with Colonel Sprague, vice-president, then act- 
ing president. This entailed reduction in salaries, my own 
most of all both in amount and percentage, and some re- 
duction in staff, but with a curator for each department, 
and library open. A figure of $300,000 would have 
avoided serious cuts in salaries except for a few of the 
administrative staff, and would have permitted a more 
ample corps of demonstrators.1 

But now, just as the Museum was on the final lap of its 


preparations, when it seemed most essential that the staff | 


_ [! This sum is within a reasonable span of the expected 
mcome from various sources. The existing cash reserve 
could bridge the gap for from six to ten years under the 
moderate seale of operation. In that time the Museum 
Would have amply demonstrated that it merited support. ] 
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should put on the final spurt, the situation has completely 
changed. 

At a meeting of the Trustees of 16 May 1940, Lenox R. 
Lohr was invited to become president of the Museum Cor- 
poration, at an annual salary of $25,000. 

At a meeting of the Board of Trustees of 11 July 1940, 
Mr. Lenox R. Lohr was ‘‘. . . elected President of the 
Museum of Science and Industry to serve until the next 
annual meeting of the Board of Trustees and until his 
successor is duly elected and qualified, at a yearly salary 
of $25,000, said salary to be paid from the Special Pro- 
motional Fund, and payments on said salary to begin 
July 15, 1940.’ 

I cite these actions, calling especial attention to the 
dates. Mr. Lohr was elected President on 11 July 1940, 
to take office on 15 July 1940. 

Mr. Lohr visited the Museum on 8 July. It was my 
privilege to assemble the members of the staff and present 
them to the new president and to offer to him for myvelf 
and on their behalf a pledge of cooperation. 

On 10 July, one day preceding Mr. Lohr’s election to 
the presidency, I received from Colonel F. C. Boggs, secre- 
tary, the following communication: 


My dear Foz, 

Several times yesterday and today I was on the point 
of speaking to you on a subject which has worried me for 
some time and particularly so since Lohr’s visit... . 

As you probably inferred from what Lohr said, he 
intends to keep in direct contact with all members ef the 
staff and hold matters pretty well in his own hands. In 
other words, from what he said and from my knowledge 
of his methods of work, I am sure he will take over prac- 
tically all the work you have been doing. 

The question immediately arises—is there any need in 
the organization for two active heads—the answer seems 


apparent. 

For your own sake it seems that any initiative in the 
matter should come from you, and, best before Lohr actu- 
ally takes charge. ... 

I hope you will believe me when I say that the writing 
of this note has been the hardest thing I have had to do 
for a long time and that I am doing so only in your inter- 


ests and for your future protection. 
Sincerely 
B 


I went immediately to Colonel Boggs’ office and in- 
quired directly if Mr. Lohr had instructed him to write 
the communication. The answer was in the affirmative. 
I told him that the request for my resignation was a shock- 
ing thing, received without any forewarning, without 
recognition of need either budgetary or otherwise, that I 
must take time for consideration. I failed to see how my 
interests might be served or how I could be protected by 
committing scientific suicide, I could not take the hemlock 
so resignedly. I considered that since I was elected by the 
Trustees, only they were competent to terminate the ap- 
pointment. I wished to know if the request had been 
made with their knowledge and authorization. 

In conversation with Mr. Lohr on 26 July, he renewed 


his request for my resignation. Asked for the reason, he 


stated only that his method of working called for direct 
approach to the curators, that in essence he intended to 
carry the combined duties of president and director. He 
professed deep friendship for me and respect for my at- 
tainments. He stated that he had delayed his decision on 
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the invitation to become president for two months while he 
pondered the problem of the severance of my appointment 
as a necessary consequence of his acceptance. He in- 
formed me that he had discussed this matter with many 
of you, the Trustees. On consultation with the vice-presi- 
dent, I learned that he had no knowledge of Mr. Lohr’s 
intention and I later learned that others of the Board were 
uninformed. You will know among yourselves how widely 
this intention was known. I stated to Mr. Lohr, and I 
repeat here, that if this consequence was with Mr. Lohr a 
sine qua non, this fact should have been clearly and un- 
equivocally stated to the Board that it might have been 
weighed in arriving at a decision. 

On 2 August twelve members of the staff received from 
Mr. Lohr notice of dismissal from Museum service, to be 
effective 15 August: 


Dr. F. C. Brown 
Dr. C. R. Moulton 


Curator of Physics 
Curator of Chemistry 


J. A. Folse Curator of Power 
R. B. May Curator of Transportation 
Trent Sanford Curator of Architecture and Civil 
Engineering 
S Helmuth Bay Asst. Curator—Forestry 
John A. Maloney Public Relations 
Miss Mary B. Day _Librarian 
Erik Fenger Staff Engineer, Electrician 


Assistant to Mr. Fenger 
Asst. in Engineering Department 
Shop Foreman 


Harry Berkowitz 
Walter Baggeson 
Emil Rauschenberg 


is I could speak a strong word for each person dismissed, 
¥ for the curators of physics and chemistry, men of scholarly 
E attainments, each with the Ph.D.; for Mr. May, who has 
had peculiar success in enlisting cooperation of the trans- 
portation industries; for Mr. Sanford, an architect of rare 
artistic taste. It is perhaps most difficult to see how Mr. 
Pe Folse, the abiest and most versatile engineer on the staff, 
ee can be spared. His revision of the heating and ventilating 
system resulted in savings in cost of installation of many 
thousands of dollars and more than his salary in annual 
operating costs. He has served the Museum devotedly for 
twelve years. Similar commendation might be made of 
_ Mr. Fenger, whose careful attention to the electrical cir- 
cuits has resulted in great savings. 
When the first university of the world, as we now think 
of a university, was organized, at Alexandria, the library 
was an essential feature. For a thousand years, this 
famous library and associated museums and lecture halls 
was the center of world culture. Mr. Lohr’s dictum to 
close the library, his dismissal of the librarian, is in 
strange contrast to the enlightened Alexandrian practice. 
I ean assure you that the library had particular appeal 
to Mr. Julius Rosenwald. Miss Mary B. Day, who has 
been in charge of the library from its beginning and 
responsible for its excellent organization, is a technical 
librarian of high efficiency. Alexandria was great be- 
cause scholars were there; Euclid, Archimedes, Apollonius, 
Theon, Hypatia, Diophantus, Hero, ete. The Museum of 
Natural History in New York, the Smithsonian Institu- 
tion, the Field Museum are notable because scholarly men 
have made them so. [Salesmanship can bring support to 
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educational and cultural institutions, but the devotion of 
scholars gives them their character. | 

Surely, as the Museum is about to open, there can be 
no intention to lessen the activity of the publicity depart- 
ment. Why then should Mr. Maloney, a gifted writer, who 
has served the Museum for twelve years, who enjoys happy 
relationships with the press, who is familiar with every 
phase of the Museum’s development and affairs, be dis- 
missed ? 

Why should any of these dismissals be made at this 
time when the energies of all were being devoted to the 
final phases of preparation, when the dismissals sever 
many valuable contacts, lessen the impetus of the final 
drive? It is unfair that these persons are deprived of the 
privilege of welcoming the eager public to the halls they 
had given their talents to prepare. Why were they dis- 
missed summarily at a time when there are no openings 
for university appointments? What was the basis for the 
arbitrary selection? It is difficult to discern reasons 
which would deprive five departments—Physics, Chem- 
istry, Power, Transportation, Architecture and Civil En- 
gineering—of their curators while three men are retained 
in the Department of Geology and Mineral Industries, 
and a fourth whose sole training is in that field. Though 
I, as director, was specifically assigned ‘‘ full charge .. . 
of the operations of the Museum staff,’’ I was not con- 
sulted in regard to the dismissals, either as to plan or the 
designation of individuals to go. Mr. Lohr knew very 
few of the dismissed group personally and none more than 
slightly, knew nothing directly of their characters or 
potentialities. If one were to. look for the person who 
served as an analogy for Madame Defarge of the Reign of 
Terror, he would not have far to seek. 

I did not have an opportunity to protest against the 
dismissals, but I do now protest vigorously, and protest 
also against the usurpation of authority specifically re- 
posed in the director. 

Construction on many exhibits has been interrupted, 
plans have been laid aside, preparation delayed, my in- 
structions to the shop have been countermanded without 
consultation with me or even notification. The president 
announces that he will review all exhibits. Architects 
and ‘‘ exhibits experts’’ have been called in to assist. ‘‘ All 
labels will be rewritten’’ and reprinted. This means 
expensive delay and direct cost, which scarcely parses with 
the note of ‘‘drastic reductions for budgetary reasons.’’ 
The shop force, which had been greatly reduced with the 
tapering off of work, has now been increased to effect the 
ordered alterations. May I say that at the time of Mr. 
Lohr’s arrival the exhibits for the area proposed to be 
ready at the opening were nearing completion. 

I believe that the trustees would wish to visit the 
Museum and see with their own eyes the character of 
exhibits and stage of preparations before accepting 4s 
necessary drastic revision of plans; to review carefully 
the initial basic principles which for twelve years have 


been rigorously adhered to before casting them aside. 


The president has stated to me that he proposes to add 
certain persons [with promotional talents] to the staff. | 
foresee a gradual infiltration till presently the ‘‘ budgetary 
need for reduction’? will assume a different aspect. 
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What has taken place in your Museum in these first 
days of Mr. Lohr’s presidency is an assault without 
parallel and without precedent in any American cultural 
institution. It is an affront to the intelligence of the 
community. It has started unfavorable comment in the 
scientific world; it has been termed a ‘‘blitzkrieg’’ and 
‘‘Naziism’’ in the public press. If this dictatorial action 
can be tolerated in this Museum of Thought, in whose 
founder’s character the keynote was the recognition of 
human values, what hope is there for American institu- 
tions in general? Ruthlessness can not in any guise be 
construed as a virtue. 

I am your appointee, duly elected. In coming to the 
Museum I left a post in a worthy institution, resigned a 
civil service appointment with assured income and retire- 
ment allowance. I am fully aware of the ‘‘thirty days’ 
notice’’ clause in the letter of appointment, but surely I 
was justified in the expectation of security of tenure which 
prevailed in every similar institution of the world until 
violated by Nazi and Fascist practice. 

There has been no charge or intimation that I have been 
inefficient or incompetent, inattentive, careless, negligent, 
slothful, reecreant in any wise in the discharge of my 
duties. There can be no charge of failure to cooperate 
with the new régime, for I have been given no oppor- 
tunity to cooperate. I have given the same devotion to 
the Museum that in other years I gave to. my university 
and observatory, and in military service to my country. 
I have taken pride in participating in the development 
of the Museum to an institution of beauty, power, and 
nobility. I have striven to interpret science so that we 
might apply wisely the powers it has provided, that we 
might know its spiritual value, and adopt its severe code 
of honesty and forthrightness. 

If you, the trustees, believe that the Museum needs no 
longer the guidance which I have provided and have 
sought to make vigorous yet thoughtful and considerate, 
if you feel that you can not stanchly support your ap- 
pointed direetor in the discharge of his duties as you have 
defined them, then perhaps you may wish to construe this 
Statement as a resignation. I trust that the board in 
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taking action will be represented by more than a bare 
quorum. 

The strength of the ideals of this institution and civic 
pride of Chicago are such that the Museum ean not perish. 
In other days I have said to you that its purpose so clearly 
fulfils a need that support will flow to it naturally. It is 
not necessary to dismiss many men of loyalty and in- 
tegrity, to cut close to its very heart and see it survive 
to prove that it has vitality. 

In another place I wrote: 


We trust that this Museum may promote 
friendly understanding and mutual respect 
among those who engage in research, those 
charged with the development and management 
of new and established enterprises, those who 
invest their savings in them, the skilled work- 
men, and the general public. We hope that this 
institution may kindle in some youth the spark 
of genius, supply the clues to the solution of 
many problems, give to some craftsman the in- 
spiration for invention, and to all who come 
within its walls realization of the majesty of 
thought and the nobility of labor. 


The thought was expressed as a trust and a hope, but 


- perhaps you will hold in mind that this was in reality my 


ereed. In it you will find no grain of personal ambition, 
but rather the spirit of cooperation, the aspiration that 
our Institution might be a factor in promoting mutuai 
understanding and uninterrupted progress. I shall stand 
ever ready to aid in its fulfilment. 

I had had expressions of regret and disapproval of 
Mr. Lohr’s action from some of the Trustees but I felt 
that if the Trustees were faced with an impasse as be- 
tween the President and Director they would vote to 
sustain the newly elected official. The statement was 
construed as a resignation and as such it was accepted 
“effective at the close of business of September 30, 
1940.” The Trustees further adopted a resolution com- 
mending my energetic directorship and in recognition 
thereof authorized and directed the president to pay 


to me “a sum equivalent to six months’ salary.” 
Puiuip Fox 


SPECIAL ARTICLES 


TICK-BORNE HUMAN ENCEPHALITIS IN 
THE EUROPEAN PART OF USSR AND 
SIBERIA 


WITHIN recent times a new virus disease of the cen- 
tral nervous system in man, the verno-aestival or tick- 
borne encephalitis, has been discovered and investi- 
gated in the Soviet Far East.1 — 


1(1) A. G. Panov, Z. nevropatol. i psikhiatr., Moscow, 
7: 6, 18-32, 19388; (2) A. N. Shapoval, Ibid., 7: 10, 74- 
80; (3) E. N. Levkovich, A. K. Shubladze, M. P. Chu- 
makov and K. D. Soloviev, Arkh. Biol. Nauk, 52: 1, 162- 
183, Moseow, 1938; (4) M. P, Chumakov and 8. G. Glad- 
kikh, Bull. Biol. et Med. Exp. USSR, 2-3, 7, Moscow, 
1937; (5) M. P. Chumakov, Z. Mikrob. i Epidem. Moscow, 
N 4, 1939; (6) A. A. Smorodinzev, E. N. Pavlovsky, 
M. B. Krol, et al., Reports to the Union Microbiol. Conf., 
1939 (in press); (7) L. A. Silber, V. L. Olshevskaya, 
et al., Arkh, Biol. Nauk., 56: 2, 1939. 


The peculiar features distinguishing this variety of 
encephalitis from similar varieties, i.e., the North 
Ameriean (St. Louis) and the Japanese summer- 
encephalitis, concern, first of all, its epidemiology. As 
a matter of fact it is transmitted by a peculiar vector, 
the Ixodes ticks (Ixodes persulcatus, Schulz, 1930, et 
al.) which were shown to carry the virus and to infeet 
humans through a bite. 

The disease is to a certain extent endemic for certain 
woody localities affecting mostly people engaged in 
forest work. 

The maximum incidence falls on the end of May and 
the beginning of June preceding (in distinction te the 
Japanese and St. Louis encephalitis) the hot season 
and the mass appearance of mosquitoes. The causa- 
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tive agent of the disease, the neurotropic filterable 
virus,? closely resembles in all its properties that of 
St. Louis and of the Japanese encephalitis except for 
its antigenic structure and certain other pecularities. 

So far it has generally been accepted that the tick- 
borne encephalitis of man occurs only in thick forest 
(taiga) of the Far East. This view is partly refuted 
by our findings that similar diseases may occur beyond 
the woodland zone of the European part of the Soviet 
Union. The question is thus raised as to a more wide 
occurrence of these diseases, not only in the Soviet 
Union but in other countries as well, where the corre- 
sponding natural conditions and the Ixodes ticks are 
present. 

In examining, May, 1939, two sera of blood of 
humans recovered from the so-called atypical polio- 
myelitis of adults (Perm district) the senior of the 
writers found a high content of antibodies to the Far- 
East strain of the virus of the tick-borne encephalitis 
of man. 

This finding led us to a more extensive virusological 
(Chumakov) and clinico-epidemiological examination 
of the affections of the central nervous system diag- 
nosticated as “atypical poliomyelitis,” “serous menin- 
gitis,” “post-grip encephalitis,” the “Kojevnikov epi- 
lepsy,” ete. 

Through the collaboration of local neuropathologists 
we have learned that in several districts of the Soviet 
Union (Belarussia, Perm, Kirov, Sverdlovsk, Chelia- 
binsk district, Western Siberia, etc.) there occur every 
year, sporadic cases and small localized outbreaks of 
diseases that are quite similar in the clinical picture 
and epidemiology to the Far East tick-borne verno- 


aestival encephalitis. Numerous tests of the sera of 


typical reconvalescents invariably gave positive results 
as regards neutralization of the virus of the tick-borne 
encephalitis. 

The disease is characterized by acute beginning high 
temperature, vomiting, meningeal and general cerebral 
phenomena, obscured consciousness and frequently by 
the development of flaccid pareses, paralyses and 
muscle atrophy, mostly of the upper limbs, bracial 
girdle and neck. 

The season of the incidence is May to September. 
The disease affects wood cutters, hunters and similar 
persons attacked in the forests by the ticks one to two 
weeks prior to the beginning of the disease. 

Numerous ticks, Ixodes persulcatus, were detected 
in the local forests (including those situated in direct 
vicinity to large inhabited localities). These ticks 
showed great activity in attacking man. 

We have succeeded in isolating from the brain of 
three persons deceased from encephalitis and from the 
blood of one patient at the height of the disease, four 


2 References 3, 5 and 7, footnote 1. 


SCIENCE 


VoL. 92, No. 2386 


Strains of the neurotropic filterable virus (Ural and 
its neighborhood). 

A similar virus was also detected in the local ticks, 
Ixodes persulcatus, which proved naturally infected at 
all stages of development and readily infected mice on 
which they fed. Most of the strains (above twenty) 
were obtained through a bite. It was also found that | 
these ticks collected at the stage of fasting imago and 
fed on laboratory animals give rise to an offspring 
(larvae nymphs) which contains a highly active virus. 
Henee, in the ticks the encephalitis virus is transmitted 
through the ovum and during metamorphosis; it ap- 
parently propagates in the ticks without doing them 
any particular harm. 

In another series of studies carried out in collabora- 
tion with N. N. Vorobieva and N. E. Sofronova we 
have succeeded in detecting a similar virus (four 
strains) in the brain of wild rodents killed in the 
endemic focus, viz., hares and squirrels which are at- 
tacked by the ticks—the virus vectors. | 

A large group of strains was studied in detail by 
means of the following additional methods: (1) cross 
neutralization of the virus with specific immune sera 
(of man and animals) and (2) eross vaccination of 
mice against infection. All the isolated strains were 
found to be identical to one another as well as to the 
Far East strains of the tick-borne verno-aestival en- 
cephalitis. 

In isolating the virus from humans and animals ad- 
vantage was taken of the widely applied method of 
preliminary enrichment of the test material by culti- 
vating it on embryonic tissues in Carrel dishes (after 
the Maitlands) or by inoculating into developing chick 
embryos. 

Thus it was shown for the first time that in the Euro- 
pean part of USSR and in Siberia there occurs a 
peculiar virus disease, viz., the tick-borne encephalitis 
of man. Further study is necessary of its geographic 
distribution and of its relation to other neuro-virus 
infections transmitted by insects. 


M. P. CHumMAKOV 
N. A. SEITLENOK 
ALL-UNION INSTITUTE OF EXPERIMENTAL 
MEDICINE, Moscow 


VITAMIN B, IN RELATION TO THE 
GROWTH OF GREEN PLANTS! 
THE demonstration of the significance of vitamin B, 
in the growth of pea embryos? and excised pea*® and 
tomato‘ roots has raised the question of the role of 


1 Since completion of these experiments the writer has 
been informed of extensive experimentation on this ques- 
tion now in progress at the United States Department of 
Agriculture laboratories at Beltsville, Maryland. 

2 F. Kégl and A. J. Haagen-Smit, Zeit. Physiol. Chem., 
243: 209, 1936. 

3 J. Bonner, ScrENCE, 85: 184, 1937. 
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vitamin B, in. the nutrition of higher plants. The 
point of particular interest is whether intact green 
plants eapable of synthesizing this vitamin can profit 
from its additions to an inorganic growth medium. 
This is obviously different from a demonstration of 
the need of excised roots or other isolated tissue for 
vitamin B, as its synthesis in higher plants takes place 
in green leaves under the influence of light’ and this 
vitamin may thus be regarded as another among the 
organic substances for which roots depend on shoots 
for their supply—a, relation not dissimilar to the gen- 
eral dependence of /animals on green plants. 

Bonner and Greene*** have investigated the response 


of intact plants to additions of vitamin B, by treating 


a number of species grown from seed in soil and 
sand cultures with aqueous solutions of vitamin B, and 
found that certain plants (cosmos, cocklebur, mustard ) 
responded with marked increases in growth, but that 
others (tomato, pea) were unaffected. In general, 


plants responding to additions of vitamin B, were 


characterized by a low concentration of this vitamin 
in the leaves in contrast with the high concentration 
found in the leaves of plants showing no response. 
The conclusion was reached by these investigators that 
the response of a given species to additions of vitamin 
B, is governed, in part at least, by the amounts syn- 
thesized in the leaves. 

These findings seemed of special interest in the light 
of the experience of this laboratory, where many spe- 
cies of green plants have been grown with excellent 
results in metal or glass containers with inorganic 
nutrient solutions. The luxuriance of growth generally 
obtained under favorable environmental conditions 
without the addition of any organic nutrilites has lent 
support to the concept that under favorable climatic 
conditions and with an adequate supply of mineral 
nutrients and good aeration of the root system auto- 
trophic plants are not limited in their growth by the 
inability to synthesize rapidly enough any of the essen- 
tial organic growth substances. It was deemed desir- 
able, therefore, to investigate under our conditions the 
effect of vitamin B, on several species of plants by 
growing them in carefully controlled nutrient solutions. 

Among the plants selected tomato was already re- 
ported to give a negative response but cocklebur, cos- 
mos and mustard a positive response® ® to additions 
of vitamin B, when grown in sand or soil.?. In the 
present experiments all plants were grown by the 
water culture method in nutrient solutions of the fol- 
lowing compositions: KNO, 0.005 M, Ca(NO,), 0.002 


J. Robbins and M, A. Bartley, Science, 85: 246, 


19 
°J. Bonner and J. Greene, Bot. Gaz., 100: 226, 1938. 
°J. Bonner and J. Greene, Bot. Gaz., 101: 491, 1939. 
‘The writer is indebted to Drs. E. J. Kraus and K. C. 

Hamner for furnishing the cocklebur and to Dr. James 

Bonner for the cosmos and mustard seed. 
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M, Mg(NO;). 0.001 M, (NH,).HPO, 0.001 M, 
K,HPO, 0.001 M, H,SO, 0.0005 M. (The sulfuric 
acid acidified the phosphates.) A supplementary solu- 
tion’ furnished 0.5 ppm each of boron and manganese, 
0.05 ppm of zine, 0.02 ppm of copper and 0.01 ppm of 
molybdenum. The solution was analyzed from time to 
time to insure adequate concentration of nutrients and 
changed as needed. All the cultures save those of 
cosmos and cocklebur were aerated by means of 
sintered glass aerators (preliminary experiments indi- 
cated that these two species did not respond to supple- 
mentary aeration under the experimental conditions 
employed. ) 

In the light of the known effects of a number of 
elements in minute quantity on plant growth it was 
undertaken to safeguard against the introduction of 
such micronutrients either as small impurities in the 
vitamin B, solution or as chance contaminations in the 
process of adding the vitamin solution to some cultures. 
To this end the special technique for growing plants 
for investigations on micronutrients,? which involves 
the use of Pyrex containers, purified chemicals and re- 
distilled water was employed. Furthermore, each addi- 
tion of vitamin B, was accompanied by a parallel 
treatment with an autoclaved solution of equal concen- 
tration of vitamin B, rendered alkaline (to phenol- 
phthalein) prior to autoclaving. This destroyed the 
activity’® of the vitamin but afforded a means of test- 
ing the possible effect of inorganic contaminants. 

With the exception of cocklebur, which was grown 
only during the spring, all the other plants were grown 
at two or more seasons, in a series of successive experi- 
ments extending for more than a year. Vitamin B, 
was added in concentrations of 0.01 mg to a liter of 
culture solution. In some cases 0.05 mg to a liter 
was added, but the results were essentially similar. 
Table 1 gives some representative results, as averages 
of dry weight in grams for each treatment. 


TABLE 1 
Tomato Lettuce Cosmos Mustard Cocklebur 
Se €3 2328 
Beet 2224 3'2 3 
Control 3.6 0.72 3.4 0.44 0.54 0.07 2.5 0.41 3.3 1.06 
Vitamin Bi 
added 3.7 0.72 3.6 0.47 0.58 0.07 2.8 0.32 3.6 1.12 
Autoclaved 


Vitamin 
Bi added 3.7 0.78 3.1 0.45 0.62 0.07 2.7 0.35 4.23 1.09 


8 The composition of this supplementary solution desig- 
nated A5 is that of the previously described A4 solution 
(D. I. Arnon, Am. Jour. Bot., 25: 322, 1938) plus 17.7 
mgs of 85 per cent. MoO, per liter. 

9P. R. Stout and D. I. Arnon, Am. Jour. Bot., 26: 144, 
1939. 

10 R. R. Williams and T. D. Spies, ‘‘ Vitamin B, and Its 
Use in Medicine,’’ Macmillan, 1939. 
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The results obtained do not support the view that, 
for the species investigated, intact plants grown from 
seed can benefit from additions of vitamin B, to an 
otherwise favorable nutrient medium. Such fluctua- 
tions in dry weight as were obtained are probably 
within limits of experimental error. It appears that 
under the conditions of these experiments the rate of 
vitamin B, synthesis was not limiting growth for any 


of the species investigated or, stated in other terms, 


such differences as do exist in the rate of vitamin B, 
synthesis among these plants are apparently compati- 
ble with their different needs. 

Although these findings are regarded as favoring the 
contention that green plants when propagated under 
favorable conditions from seed are capable of syn- 
thesizing adequate amounts of vitamin B,, they do not 
bear directly on the question of the effect of vitamin 
B, on the rooting of ecuttings.*1 An important dis- 


tinction should be made in this connection between’ 


sexual and vegetative propagation. The seed is a 
storage organ for vitamin B, (and is valuable for that 
among other reasons in animal nutrition) and other 
growth and food substances essential for the initial 
growth of the seedling, which soon embarks on photo- 
synthesis, inorganic nutrient absorption and the other 
metabolic activities of the growing plant A cutting, 
on the other hand, is a vegetative organ, not character- 
ized by the storage of nutritive and growth substances 
to the extent observed in the seed. Cuttings of differ- 
ent species, or for that matter cuttings of the same 
species, taken under varying conditions may differ in 
vitamin B, content which in some cases may conceiv- 
ably become a limiting factor in root development. 
Thus the beneficial effect of vitamin B, on the rooting 
of certain cuttings is not inconsistent with the finding 
that, when propagated from seed, green plants are 
capable of synthesizing their own vitamin B, require- 
ments. In the light of the observation that in higher 
plants vitamin B, is synthesized in the green leaves 
under the influence of light® it is interesting to note 
that the presence of leaves on cuttings usually pro- 
motes root formation.?” 

This discussion is based on work done with several 
species of plants grown under favorable nutrient and 
climatic conditions. Whether under conditions adverse 
to the synthesis of vitamin B,, these and other plants, 
even when grown from seed, may respond favorably 
to additions of vitamin B, from without, is a question 
of potential agricultural interest which can not be 
answered definitely at this time. Evidence was ob- 
tained, however, to show that several widely differing 
species, when grown from seed under favorable con- 


11 F, W. Went, J. Bonner and G. C. Warner, SCIENCE, 
87: 170, 1938. 

12 Review by H. L. Pearse, Imp. Bur. Hort. and Planta- 
tion Crops, Tech. Com. 12, 1939. 
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ditions, are not limited in their growth by an inher- 
ently low rate of vitamin B, synthesis. — 
D. I. Arnon 
UNIVERSITY OF CALIFORNIA 


‘SOME DIFFICULTIES ENCOUNTERED IN 
THE EXTRACTION OF GROWTH HOR- 
MONES FROM PLANT TISSUES} 

ALTHOUGH there are nearly as many methods of 
extracting plant growth hormones (auxin) as there are 
investigators, there is no satisfactory quantitative 
method. For over two years the author has been en- 
gaged in studying growth hormones in a number of 
plants, and during that time he has tried out many 
of the existing methods. Van Overbeek’s? method has 
been used as the standard against which the others have 
been compared. It has proven to be as satisfactory 
as any, but it does not extract the auxin quantitatively 
from the material under investigation. The trouble 
has been that only after weeks or months of extraction 
was a point reached where no more auxin was obtained 
from the material. 

The auxin assay has been carried out in the usual 
way with Avena coleoptiles under standard conditions 
of humidity and temperature and calculations made 
according to the equation formulated by Van Over- 
beek. In his publication of the method, Van Overbeek 
stated that he obtained complete auxin extraction in a 
period of 24 hours, and that succeeding periods gave 
no further active material. The writer has not found 
this to be true with his material, even when the extrac- 
tion was done on an agitator, as shown in Table I. 


TABLE I 


AUXIN CONTENT IN OVARIES OF THE SUNFLOWER. THE AUXIN 
CONCENTRATION IS DENOTED IN TERMS OF INDOLE ACETIC 
AcID EQUIVALENTS, AND THE FIGURES ARE GAMMAS 

Per KG or FRESH MATERIAL ~ 


mimeot Amount Amount 

in hours 
5 37 0.6 2.22 
= 25 1.74 1.46 
3 26 0.81 0.97 
4 27 0.70 0.77 
5 37 1.04 1.81 
6 45 1.21 1.63 
7 27 1,17 0.75 
8 24 1.35 0.44 
9 20 0.74 0.99 
10 22 0.85 0.98 
11 23 0.41 1.22 


Note: During the next two weeks several more extractions 
were made and each showed the presence of auxin. 


Table II gives the data from an _ experiment with 
young tomato plants. 

These two experiments are typical of the many that 
have been performed during the past two years. It is 
obvious that not all the auxin, which is finally extracted 


1 This investigation has been financially aided by - 
Horace H. Rackham Trust Fund of the University of 


Michigan. 
2J. Van Overbeek, Proc. Nat. Acad. Sci., 24: 42-46. 


1938. 
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TABLE II 


Aux1n CONTENT IN ToMATO SEEDLINGS. THE AUXIN CONCEN- 
TRATION 18 DENOTED IN TERMS OF INDOLE ACETIC ACID 
EQUIVALENTS, AND THE FIGURES ARE GAMMAS PER 
KG FresH MATERIAL 


Time of Conc. of Time of Conc. of 
extraction auxin extraction auxin 
” 4-10 3.98 8-27 1.76 
*1.06 9-18 9.55 
*1.82 1.07 
15 1.87 10—- 3 0.60 
22 2.27 1.09 
29 0.97 14 0.96 
5- 4 1.00, 24 0.76 
11 0.91. 11-— 4 1.30 
21 1.07 18 1.95 
25 0.78 21 1.91 
30 1.30 28 0.5 
6- 5 1.31 12— 8 1.54 
7 1.12 15 0.74 
15 1.03 1940— 
7-13 0.68 1- 5 0.93 
15 1.36 16 1.47 
19 1.21 27 1.9 
21 1.20 2-10 1.33 
24 1.50 20 1.24 
27 1.50 27 1.76 
31 0.96 3— 9 2.39 
8 4 1.17 23 2.50 
9 2.29 4—- 8 2.50 
14 $1.62 5— 6 3.66 
17 1.58 
* Refluxed 44 and 3 hours, respectively. 
+ Material frozen and ground finely. 


from a lot of plants, was there in an active form at 
the time the plants were collected. 

DuBuy’s* method of extracting the frozen and 
ground plant material with cold water has not been 
found to be satisfactory. Avery’s* recently published 


SCIENCE 


267 


method of extracting with alcohol, while satisfactory 
with dried corn, does not work with fresh plants. 
Thimann® used chloroform as a solvent, and in an ex- 
periment with Malvaviscus sp. it has been compared 
with ether. The total auxin obtained in 14 extractions 
was nearly twice as great with ether as with chloro- 
form. 

Table III shows the importance of proper dilution. 


TABLE III 


INFLUENCE OF DILUTION UPON THE APPARENT AMOUNT OF 
AUXIN OBTAINED. THE AUXIN CONCENTRATION IS DE- 
NOTED IN TERMS OF INDOLE ACETIC ACID EQuiva- 
LENTS, AND THE FIGURES ARE GAMMAS PER KG 
OF. FRESH MATERIAL. THE AMOUNT OF Ma- 

TERIAL WAS THE SAME IN ALL DETER- 
MINATIONS 


Amount of agar in cc added to the extract 
7 1.0 1.5 2 
2.00 3.64 5.06 
3.20 3.84 7.65 
3.38 4.10 6.32 6.28 
3.72 6.07 5.94 


Of the solvents: used ether seems to be the best, but 
it does not extract all the auxin except after many 
extractions. Care must be taken to have proper dilu- 
tions. This has previously been discussed by Went 
and Thimann with respect to indole acetic acid but not 
previously stressed with extracted material. 


G. Gustarson 
UNIVERSITY OF MICHIGAN 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD OF OBTAINING PURE 
CULTURES OF EMBRYONIC HEART 
MUSCLE 
A BRIEF statement concerning the cultivation of em- 
bryonic chick heart muscle in vitro may serve a two- 
fold purpose, adding to the data available on the 
tolerance of tissue cells from warm-blooded animals to 
subnormal temperatures? and suggesting a possible 
method of obtaining pure cultures. of embryonic heart 

muscle. 

Fragments of 8-day embryonic chick heart muscle 
were explanted to a medium consisting of 1 drop of 
fowl plasma (dil. 2:1 with Tyrode solution) plus 2 
drops of freshly prepared 8-day embryonic juice (dil. 
1:2 with Tyrode solution). One culture of a limited 
series remained in the incubator continuously for a 
period of 18 days without renewal of the nutrient 
medium. The temperature during incubation varied 
between 33°-35° C. 

Microseopie examination of the living culture on the 


8H. G. DuBuy, Jour. Agr. Res., 56: 155-158. 1938. 

4G. 8. Avery, Am. Jour. Bot., 26: 679-682. 1939. 

1A. Fischer, Arch. f. exper, Zellforsch., Bd. 2, 8. 303- 
305, 1925-26; L. Buccianti, ibid., Bd. 11, 8. 397-423, 
1931; E. F, Stilwell, ibid., Bd. 21, 8. 447-476, 1938; D. C. 


eighteenth day of cultivation revealed a network of 
refractile cells which were contracting vigorously. 
The nuclei of the cells appeared unusually clear with 
particularly prominent nucleoli. Connective tissue 
cells had entirely disappeared from the culture. 

Microscopie examination of the fixed and stained 
preparation (Champy-Kull process followed by Hei- 
denhain’s iron alum haematoxylin method) showed that 
histodifferentiation had not taken place. No striated 
myofibrils were present in the network of cells. There 
was an accumulation of uniformly fine fat droplets in 
a relatively small number of cells, while a still smaller 
number contained large vacuoles. The nuclei of the 
vacuolated cells showed evidence of degenerative 
changes. No mitotic figures were present. 

The fact that the muscle cells remained functional 
while all types of connective tissue cells degenerated 
suggests a simple method of obtaining pure cultures 
of embryonic chick heart muscle. The more usual 
method of subdividing cultures at the time of trans- 
plantation is worthless in the case of heart muscle, 


Hetherington and J. C. Craig, Jour, of Cell. and Comp. 
Phys., 14: 197-203, 1939. 
5K, V. Thimann, Jour. Gen, Physiol., 18: 23-34. 1934. 
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since disturbance of tensional stresses set up within 
the culture leads to the eventual degeneration of the 
muscle ¢ells.? 
E. Frances STILWELL 
WoOMAN’S MEDICAL COLLEGE 
OF PENNSYLVANIA, PHILADELPHIA 


_ EVALUATION OF ISOBUTYL METHACRY- 
LATE POLYMER AS A MOUNTING 
MEDIUM 


APPARENTLY on the strength of the recent article by 
O’Brien and Hance’ regarding the use of isobutyl 
methacrylate polymer as a mounting medium for cov- 
ering histological sections, a scientific instrument and 
supply company has stocked the material and has 
recommended it in the house organ of the company. 
Inasmuch as the article of O’Brien and Hance is mis- 
leading, I should like to refute their claims to the end 
that many microscopists might be spared disappoint- 
ment. 


A year and a half ago I acquired some isobutyl 


methacrylate monomer. Shortly thereafter I found 
that the polymerized material is not satisfactory as a 
mounting medium either with or without a cover glass. 
It does not adhere as well to glass as do the other 
resins used. This is, admittedly, of slight import if 
the slides are handled with ordinary care. Certain 
stains are faded rapidly by it. It softens and decom- 
poses at relatively low temperatures. Hence slides 
covered with it can not be used in a carbon are pro- 
jector unless precautions which restrict the usefulness 
of the projector are taken to keep the point at which 
light is directed from getting hot. 

The fourth, and major, objection to isobutyl metha- 
erylate polymer is the fact that its refractive index, 
1.477, is much lower than that of any of the tissue 
elements which remain in an ordinary animal tissue 
section prepared for histological work. For example, 
the refractive index of unstained striated muscle after 
being treated as in ordinary histological procedure is 
1.537 = 0.003. The refractive index of stained tissue 
is still higher than that of unstained tissue. The rela- 
tively great difference between the refractive indices of 
tissues (mainly denatured proteins) and isobutyl 
methacrylate polymer accounts for the observation of 
O’Brien and Hance that their preparations were 
“somewhat more brilliant when viewed under the 
microscope than are specimens mounted in Clarite.” 
The brilliancy is simply the general effect of the Becke 
line,2_ which is undesirable, at least for most miecro- 

2C. M. Goss, Arch. f. exper. Zeliforsch., Bd. 12, 8. 233—- 
248, 1932; E. F. Stilwell, ibid., Bd. 21, 8. 447-476, 1938. 


1H. C. O’Brien and R. T. Hance, Science, 91: 412, 
1940. 

2A short discussion of the Becke line can be found in 
A. N. Winchell, ‘‘ Elements of Optical Mineralogy,’’ Part 
I, 5th ed., John Wiley and Sons, Inc., New York, 1937. 
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scopical work including photomicrography. Inasmuch 
as the concentration of the stain in the tissue is low, 
the dispersion curve, refractive index (m) plotted 
against wave-length (4), will be nearly regular. The 
ideal medium for stained sections would be one for 
which the dispersion curve, plotted against A, is the 
same as the dispersion curve for the stained tissue, 
The stained tissue elements then would be opaque only 
because of their absorption of light of certain wave- 
lengths. This ideal medium can not be realized be- 
cause the different tissue elements of the section do 
not have the same dispersion curves, and indeed the 
same elements of a given section may vary slightly 
among themselves. For practical purposes, a mount- 
ing medium should be used which has a refractive 
index for the D line of the spectrum as close as pos- 
sible to that of most of the stained tissue elements. 

From the point of view of refractive index alone, 
Clarite X is the best mounting medium on the market 
for critical work with animal tissues. Its refractive 
index is 1.567. This is very slightly lower than that 
of most stained elements, but is appreciably closer 
than any other medium available. Also, if there are 
any unstained or faintly stained elements in the section 
they are less apt to be missed with Clarite X than with 
Clarite, gum damar or Canada Balsam inasmuch as 
the refractive indices of the latter three are much 
closer to the refractive index of unstained tissue ele- 
ments than is Clarite X. Clarite has an index of 1.544. 
Sections mounted in it can be distinguished readily 
from those in Clarite X upon examination under the 
microscope. The refractive index of gum damar is 
1.542. That of Canada Balsam is still lower, 1.535. 
The refractive index of isobutyl methacrylate polymer, 
1.477, is quite low in comparison to the above, and 
makes the material of little use as a mounting medium 
except possibly in special cases where a very low re- 
fractive index is desired. , 
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